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HERCULES J PESCRIPTION OF WORK PERFORMED (BY FOREMAN]
MARINE SERVICE CORP. el ] irdgen
FREEPORT, TEXAS $’ T
b 1 1]
FOREMAN'S DAILY TIME REPORT §~§ E v
e PpSUN ‘ A
. L
JOB NO, 6—04 ’ ‘:g -i-g :‘4:’ )
i o
DATE ‘7 ’ ’ D) /qCﬁ '.§ § :
CLASS NO. E- l ] ] l Ll ‘%% E '
BADGE NAME
KO

Clavdio Duarte

Joe Dlivares

Sam Pettit
Jose. Casas

Juan Riveroe

Saome Rodriquez

IR NN

S is~|ss ¥l [

TOTAL HOURS
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HERCU I_ES' : - - INVOICENO. ~ :
MARINE SERVICES CORPORATION DATE May 31, 1996
P. 0. Drawer O + Freeport, Texas 77541
Job No. 3041
Location Freeport, TX
TO!
5 ASF PLEASE REMIT PAYMENTS TO:
407 Comner Ros 11011 RICHMOND
o Cemp R SUITE 500
PEemplll, £a 10 : HOUSTON, TX. 77042
Terms Net 30
FOR:
Sarview i the ETT 1i4 o5 fodows:
Sei up eguipment
Stip o all free product
Blow carge pipeline and stipping sysiem
Vacoum blow dry ¢2igo tanks
Sweep powdsr rust from cargo tank floor
Pressure test carge pipehne 40 PSI
Clean off dack
Remove equipment
Close Barge
Nitroges pad
Debaliast bow and wing tanks
LAROR: Foreman Bhr. @ 38.00 304.060
loumeyman 3 hr @& 3250 1,105.00
STCCK: 3345 Plus 23% = 2.00 43.00
EQUIPMENT:  Compressor 8 @ 48.00 384.00
Air Movers 24 @ 5.00 126.00
Vacuum 3 @ 30.00 90.00
Hand Hose @ 12.00 36.00
37 gas pump 12 ) 18.00 216.00
smppump 8 @ 15.00 120.0G
TOTAL AMOUNT DUE $2,9i8.00

PHONE: {409) 233-6371

Strength through Experience, Equipment, Know-How

HER 00468




_ ~~ HERCULES OFFSHORE CO.
MAH'NE REPAIR MARINE OPERATIONS FACILITY

INVOICE NO.

CUSTOMER P.Q,

“ORDER No.__ DM | '
ORMOEN WaITTEN ara C[ram= .
o { .

. U I e
| D [annivan § [Fvine FmoARes

A T

“ | T [Fourcevion save 0 ["ETYY AND SVAVE

|E M
A CRPARTUAE GATE E [ FHENE RUERER
. ) R ~

. ni‘vc .Aﬂ;\%\ PR an ¥ ; BTT ATTHENTIND T
Haug q e I \ L& y] L’J Fk- w/
o T Lot \ Lo : {9/ _
) STOCK MATEAIAL Oves Owno
L[ ronsuan IF YES, COMPLETE STOGK MATERIAL TRANSFER TICKET

[“CAsT PRODUCT
QUTSIDE SERVICES
IF YES, LIST Oves . (Owno
GAB FREEIN YESD AEQUIRED vES D
_ ING NO D CERTIFICATE NO G
HAUL OUT FOR INSPECTION AND REPAIR YES D NO D
ON WAYS DATE:

ON WAYS BATE!:

ITEM NUMBERS

10

'fHIS SHALL SERVE AS YOUR AUTHORIZATION TO PROCEED WITH THE ABOVE,

soni( Dol J 2 cants

Date: $=7 3‘“"%

e HER 00469




T SHIPPING ORDER - R |
DATE QRDCRED e TTEHIPPERS ORDER NOC.
i & 74’“ Morclaut Gases and 116- 003694
WRITTER Y o Industrial Nitrogen Services IVOICE DATE
Ji. f?r (22 General Office: P.O. BOX 3047 HOUSTON, TEXAS 77253 713/868-0333
BATE SHIPPED Remil Payment to: P.O. BOX 200411 HOUSTON, TEXAS 77216-0411 THVOICE NO.
= 7 7
S | Account No. a Customer Az 5
? Customer | Locafion & u.- prsn” 7 N
D | Address - P | UnitName ;. S e VA e
T Gty State Zip T | Services Rendered R oo v - “s
o o City State Zip
C‘USTCIMERDRDERNO l "z Jo ORD D BY - “ 01FIIGIN_ | FROM l T - TAX % | GREDIT APPROVAL
K ﬁ"d-(-.,‘(a ) 18 T
t. PRE JOB DISCUSSION WAS HELD & SAFETY CHECK LIST COMPLETED. IMNITIAL
WARN IN G 2. CUSTOMER HAS RECEIVED A COPY OF SAFETY PRECAUTIONS. INITIAL W‘AR N ! N G

———

THE UNDEFISIGNEO OUSTOMEFI ﬁGREES TOBIG THREE INDLISTRIES‘ GENERAL TERMS AND CONDITIONS OF SERVICE INCLUDING THOSE APPEARING ON THE RE\!’ERSE HEREOF

W v T - /(.r--
TITLE DATE

QUANTITY UNIT N ;
ORDERED PART NO, .. DESCRIPTION QUANTITY SHIPPED COST 4 AMOUNT

Service Charge

Time Charges Pumper N B

R —te ST SRl -

- _Tirme Charges Transport - .
Mileage Pumper
R s
M:Ieage Tlansport ’
Nitmnen Chames R N ] -
LA 5 gus TS .

PRI T DG AT

GOVERNMENT AGENC\' ascwwm couaw«:t cumua ¢
Sublotal O

v Tosi/purge: - -0 220 Cootoown~ (1 230 Regensation,; 10240 Dryoul

[ - - - - A N
Unit No. & Type .2 “|-gasw L Lsiiv s = b
Date'8 Time Started ==~ =373 00 .
Date & Time Completed eIy FIRE
TOTAL Nz UNIT HOURS . T 3 e | -
Rate SOFM .
TOTAL N USED & 30w

Roundirip Miles From; =" 20

TOTAL CHARGEABLE MILES ™

Rowndlrip Miles Fromi = © o o] - HARE s N et Tt ot

TOTAL CHARGEABLE MILES X No. of Transports

Total Transport Time On Site A . T, e

Total Chargeable Transport Time

I hereby ackmwladqe that the above nniormauon ig cotrect, and tho Strvices have been compleled. Big Three Operators:

LT B

--g{",{:’."_.;._ .

A “.__fh"‘—-;‘ S
Authorized Sngnature h’ Ao “-\.“"‘ e "/‘ '
Title B for T Date "'_ e 5o Remarks: f?f’r - An e & foro nd S

o / S S T REAE )

E

_Eli_g Three LN.S. Representatwe

HER 00470
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' JOB WORK%COPIJBI\J‘.AI\DOWN R e

JOB NO: 5 QLI | CUSTOMFR BASF__ nance £TT L

s 8 | @

FOREMAN: 38.00 s 304.00
o @ 53.23
.  LEADMAN: ST @ 35.00
. : orr__ @ 4930
JOURNEY: ST .9?6"34 @ 32.50 eLa"=sD /. 105.0°
o orr_ G 375
DISPOSAL:  Slop Ot @ -6
‘Water . ___ G 33
WATER: ' 5.00 per 1,000 2als .
MATERIAL: SR Plus 25%
STOCK: . 33.05 _ Plas2sv .00 433,00
EQUIPMENT: - 00 - ‘
© . ..7. Compressor. B @ 48w 394 00
-~ Adr Movers - a’?‘_-l Gy 5.00 } RO.OD
o CTorklig o @ 30.00
T Tugboat | _ @ 100.00
.. Steamrig G 100.00
C+ 7 Vacuum - 3 @ 30.00 “90.0D
. ~* Hand Fose 3 @ 12.00 36.00
~ Weld Machine G 15.08
. Cherrypicler G 70.00 .
5 - Crane P Ga 130.09
S 37 gus pump i (@ 1§00 2 16.00
27 stiip pump g G 13.80 { 20.00
© Butterworth @ 1000
o 4" Elect. Pump @ 15.00
Cutting rig . @ B
Haul Out . (D1100.30
L
ARRIVED: Y COMPLETED: DEPARTED:
PRODUICT: Y LOAD:
“ y
S, TOTAL INVOICE: 0 135,50 ', M
- ’ !
5
T SR HER 00471




== HERGULES |
ﬁf} - MARINE SERVICES CORPORATION .

Strength through environmental awareness and customer service

PO.Drawr O - . . Office (409) 233-6371
Freepor, Texas 77541 Fax, (409) 2336375
QU PMENT HOURS USED " HOURLY RATE TOTAL PRICE

. SUTTERWORTH

STRIP PUMP

" DIESEL PUMP

“ELD MACHINE

UTTING RIG

JREK BARGE

e i el e e T e e T B R e

CwWin: SE/P-FL  I0B NO:EZOUS

BARCE NAME: £ A/ es

HER 00472




T e i e e

HERCULES OFFSHORE CO.-

o INVOICE NO.

: . _ MARINE OPERATIONS FACILITY ' :

MARINE REPAIR cvsroren po.
RDER No._ DY ,

ORDER WhITTEN qYa c th
_ U /,{}
D ARRIVAL S SILLiNG 1113 —_
. T COMPLETHIN DATHE O TITV AND ATATH
E M
" [CRFARTURS " FROHT RONEER
j OEPARTUNE DATR E ]
- i R \ .
T3 D ARGE TF TIT KUTHONITED WY
L o NA VWAL Y V4
[Ty WIDVH ) L f ]
STOCK MATERIAL Qves Owo
FOREMAN IF YES, COMPLETE STOCK MATERIAL TRANSFER TICKET
LASBT PRODUCT
OUTSIOE SERVICES
IF YES, LIST Oves Ow~o
ves(] ves [

QA8 F 1
.AS REEING CERTIFICATE REQUIRED ne [

No [0

HAUL OUT FOR INSPECTION AND REPAIR ves[J] no(d
L3

ON WAYS i DATE:

N WAYS DATE:

ITEM NUMBERS

10

. THIS SHALL SERVE AS YOUR AUTHORIZATION TO PROCEED WITH THE ABOVE.

-_ ISigned: : Date;

T o . w - . HER 00473




MARINE REPAIR

- ORDER No.

ab!

- HERCULES OFFSHORE CO.

" MARINE QPERATIONS FACILITY

INVQICE NO.

CUS TOMER P.O.

ORDORER WEITTEN ETA c . /
U Ay -.3
D ARRIVAL s
A T
T [CourcaTion BavE o FEiT7 anG ITATE
E Ml
[CHPARTURE DATE E L1 N1 ) D
] BARGE = ./.. KOTIENIRT WY [ O/ AUTHONIING WY
J A Vo : ; J
e O Y ARSIy Y,
LOA w X
STOGK MATERIAL COyes One’
ronEMAN {F YES, COMPLETE STOCK MATEAMIAL TRANSFER TICKET &
AT FRSGUUGCT
OUTSIDE SEAVICES
'E VES, LIST Oves . Ono
oas FreeinG TES ves(]
REEING nNo [ GEATIFICATE AEQUIRED 0
HAUL QUT FOR INSPECTION AND REPAIR veEs[] No[]

ON WAYS

DATE:

DATE:

ON WAYS

ITEM NUMBERS

—

{lito it Ly ANA V7223 y /?Zﬁosé@ JQM

2

10

1

N

THIS SHALL SERVE AS YOUR AUTHORIZATION TO PROCEED WITH THE ABOVE,

Signed:

Date:

:  HER 00474
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o S HENC IS

OFFSRONE COlOMA tiun

Sumgm thiauph expericnce, equipticid, kaow-how

.0, Diawur O Ot 1409 233-6371
Frauvport, Toxas 77641 Funl (109 2U3-637%

FINALY, CHECK LYIZT

DNPE: 2 ?rﬁg
BARCE : & %f&/}g

3"'

BLND NUMBER CHECKED_ 2 REPLACED GASKET  YES _ NO_—
CATE VALVE NUMBER CHECKED & REPLACED CASKEY  YES _ NO; =T
PLUCS NUMBER ,('imcmn / REPLACED PLUC YES___ No_
CHECK VALVE NUMJBI:R CHECKED /ﬁl REPL""&CED.CJ’LSKET YES____;_NO
DREPWELL BLI’ND-':’NIJHBER CHECKED /% _REPLACED CASKE? _’Sms____ﬁo______

P '
NRLOW DECK CARGD PIPELINE BLYND NOMDER REPLACED CASKE® YES__NO__. _

- BRLOW DECK C)\.RGO PIPI:LINE ALIND REMOVED YES NO "

DIIP PANS VJ\LVES: CLOSED BY CO¢a

DRIP PANS COVER:

CLOSED BY "agsc

Fead B
COMIAINMENT ARE, PLUG OR VALVES: - CLOSED BY 4o

AIR 'TEST CARCQ. LIRE - 40psi -~ USINC SOAP

SICHATURE QF TESTER:

WITNEES:

*  CHRECK VALVE GASKB‘I.' WILI.. RE R..PLACI:D
* AR TESYT IS LAST THING TO mf., DONE BEFORE RELEASINC BALCE.

o
tt‘.

o P ——




14952535222 RO LR RN AP Ve

- DRECLARATION Of INSPECTION e
PRIOR TO BULK CARGO TIANIFER

VESSELS

TRANSFER FACILITY =~ -
LOCATION

- - =

FREEPORT 1TX.

The following Ust refers 0 Tequirements st forth in detai! in 33 CFR 158150 and 46 CFR 38.36-30 (printed
ob fuvarsa). Ti‘ apuces adiscent to iterny on the Lkt are provided to indlcsts thut thy dewilsd requlremgnd hay

.- boun (hul.
' DELIVERER _ RECEIVER
1. Communicatdon .S':ys'tm!‘l.aaguu.se Fluency (156.120) (m) (p) P | /
s 2 Wurnlng Slyus wnd red Waralng Signaly, (35.35-30) 1 -~ -
3. Vewsels Moorlngs. (150120 (8) M- ; | // ]
4 Transter System Alignment (158120 (d) il
5. Trapefsr Sprem; wsed componeats, (154.120 (e} - 7 |
8. Tramafor Systems; fixed plpiag. (W&120 (D) L i
7. Ovarboard Dischurges/Sea Suction Valves. (284.120 () < -
& Howss oc Loadlng Arme eondiflan. (150120 () (156:170) < 1 7
D, Fossa; laayth xad suppert, (154120 () (¢)) - i
10. Connections. (LS130) ' v yd
11. Discharge Contuinment Sywtwme. (88120 () () - /7
12, Yonppars o Dritse. (L4120 (X)) L 7 1
19 Yaarpecy Shitows (5159 (@) Ny s
v 1L Tupulr Work Axthechutior. (80.3630) nia | wa
“ 15 Boller and Galley Fires Safoty. (35:3530) A | u/a
L5 =18 Fires or Opun Flames (0035-30) NiA | N/
I, Lihting (vinsat to sunries). (188120 (t) < =
- 18 Sufw Snoking Spaces. (35S - -
10, Spilt and Eraargeocy shutdown procedurus, (156.120 (g)) el _
20, Subficiaat arscancl (88120 (o) () el =
21, Trensle Confervaow (166120 (). '/ s
I Agrosmant to hegin traniter. (WA120 () 7 i

1 do ettty thak T hive pursonslly ingpectsd: thin focllity oF vesssl with Tefescoce t.n the requireaanis pouted
Git Dwverse aiid thot oDpceite ekeh of thong Lhave lodlcatel thut the royulations huve bmr Canpglled Veills,

‘Fareun

Uit
«

: ﬂr{wﬂ ~

TIUH & DAY
=7 2. FE = e

Purson in_Charge Dalivering Uit

2, 1 — 2

FUEL PERSON

M—ﬁ

: e

Tl COMPLETED Lt B E T2
" Bulwr sud Megulations for Tunk Vasgals,

L)

HER 00476
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g

'_._PIPELIHE VASHED: @2, PIPELIHE nww%_w BRETT

o BARUE CLEANING REPORT - ™ - - - eee -0 o wdime

Jos No._Lpers L © ETA ) '

BARCE NO. Lo fAl/ser - DATE/TIME ARRIVAL =y 2 p o2 ol
CUSTOMER_[2ecm = DATE/LIME STARTED £ /3. pg s Grocarn
PRODUCT_ (2 Clorodase . DILTE/TIHE COMPLETL 57’20 -

o - AMOUNT smxppm__;______
CLEANING r’smucnon a\'. et

COMPLETION SCHEDULE BY: _245@/;‘ ﬁw‘zr/ :
OVERTIME AUTHORIZED BY: B ' S )
BARGE INSPECTED BY:.. A ' DATE/TINE: '

DARGE RELEASED T0: N DATE/TDME:

DEEPWELL OPENED: YESA’@NO __CLOSED BY . _NEW CASKET YES - NO
BELOW DECK CARGO PIPELINB. nr..mn OPEN YES___ NO 2— CLOSED BY, __ NEW CAS KET

L]

. YES
DECK CHECK vm.vr. orwm -,_nsﬁ no _ CLOSED BY_____ NEW GASKET
: _ YES NO
DECK HEADER m.ms omw -4&‘ mspmcrm BY CALER err '
DECK HEADER nmm rwc orm. YES o 50 cr.osm BY oo
VAPOR RECOVERY m:anm orzm:n- YES e/'/NO CLOSED BY _Z.r NEW GASKET ____
e , YES TnO
RUST SCALE: Y}:§= 0 & uasm:n our *_©_BUCKETED OUT
NUMBER OF CARC, mmcs S
CONDITION OF CARCO m.vns g_ a _
SLOP TANK smxrpm;' YES_4
DRIP PANS smxppan.“--" E S a2 e
WEATHER: TEMP 2{2 nam - HUMIDITY_ _____OVERCAST____ CLOUDY ~~" CLEAR ——

BOW RAKE CH.CKED:: YES /HO S STERN RAKE: 'u:s#,/ WO

VOIDS: YES /?no_" e  SAFETY EQUIPMENT USED:

s P D
:nxx.-u**m\m*u*xmmm*ttt*t*t**x**t****a*t**t*****utr***x***t***u*fn***n

NOTICE

All barges cleaned for BASF will be :mspected by Caleb Brett, The inspector will
have paperwork for the Hercules foreman in charge to sign. The forman will put
two Copies in the document mail box., One copy will stay in the mailbox, and the,
captain of the tughoat that is picking up the barge will not be called until
inspection is completed and qwurentatlon is in the mailbox. If any problems, BASF
logistics representative nust he oontacted : )

Inspected O 4 7& {% ’tf WO ’ ALLD -

Mima Tn ~ Time Out

xmmWMManbbkm | o '

MWMWWMMMLBDMEDMECMWIMSIM

I'MREL&SEPAPEIG C’ALEBBREI‘I‘WHLBECIVENAGJPYOFT}[[SIORM.

¢ .

T T HER 00477




' Inchcape Testing Services S
__-Caieb Brett

OUR AEFL AENCE

TIME LOG

PRCOUCYHCARGE POATERMINAL DATE

Pl N %utﬁ,y;;[ Vieug ot

DAY HOUR o : ) EVENT

'S5 70 < -_[,..i\l‘m‘ s i. e Nl T

! N A —H[:\icﬁ_i):*(__"[ o Fueiall T oos e -

i 15063 C,D(-\t‘-\t‘. ] ;:a—P\ .'--."\’L.f _l:)u’ UL L
__?l ARESS l(‘ ..-3,-@_.:')1:-( o '-_i;g:'#ivuﬁ pi)i?.'r RS
s \ Ape2os2% ¢ow siche

!

| :

< < | ]
. i
|
|
: t
i
i
i :
;
| . !
L ;
H o«
: ; q
- !
H ' .
. N i
: !
il (LS.
FOR CALES BRETT HE
ot R 00478




: % Inchcape Testmg Semces
7= Galeb Brett VISUAL TANK INSPECTION REPORT

—-5&1— ~ - ' I FRBBUST TGARG - " R ™"
.Ff-’\"’“\"i-i\'q - 1N @mhm\au! o ‘-e?c.U\_eaSiFQé-sdmié'Ti 1
‘Tank Number V2R eeutd I
‘Tank Coating il Sles - :
Last Cargo ' Cylo |
~Second Last Cargo | Cyelo ' s | '
. Ihird Last Cargo Q\.(c.i 3 ,
Time/Date Inspected Cy y; TR GRLILE ]

" Visual CIeanlines@Rejected*

n (-}?gsori for F{eiection__' '

Tk 2 3o AEE TR ST _ _
Method said to TK# A - ke F‘ f”u"

[ r-..
TaT

have been used TK#
to clean tanks;

TK#
TKi#
TK#
! TK#

Information regarding previous cargoes, tank coating and cleaning method was obtained from vessel personnel and cannot be guarantéed as acéurate by Caleb Brett |
U.S.A., Inc. and no liability ¢can be assumed for errors resultmg from improper mformatnon supphed ThlS report oi necessuty, is based on such mformauon

. The cleanliness of inspected tank(s) isfare based on visual inspection of tank surfaces and line syslem at access:ble areas oniy ThIS document does not cover - -
the cleanliness of tank surfaces and line system at inaccessible spots and/or possible release of components of previous cargoes during loading, discharge or :
1 transport of the carge in question, for Wthh the vessel is fully responsible. Sunablllty of tank coating for intended cargo must be guaranteed by vessel's owner . .

. -or by suppliers of the coating. CLoe S (WU) &j I“*i _ﬁ _ ) o
. o R ,_1,\,‘__ en? . .

Fomn # 2056.5¢ ' : -+ . FORCALEBBRETT

HER 00479




_ - NAME ' " bADCE | rm:s' ) | BADCE
? o ]\ Z"‘V: ;‘ I

U P | _-'l‘

e
- — T —

P]gq l Df 2

an&RDOUS H&TIHIALS TRAINIHC PROCY Ay
. Date é :—/_?'—gg Supcruico%ﬁ
Plﬁnrfzggzz:uzgs ' |
N ).t_p‘-:b- é%: é—g__p Zeoey.

Cliong Safecy -
_ TTTT——
2 Cagll . .
YR =y

Jhe fo’llﬁus’.ng_ Hoted ny

Yorking (n this araq; wt

-+
o

York In thig Afea haye beepn Informey of rhe hazargoy,
Raterialy in_.this awrea, e hazardg they Preseny , the Workery, phe locacioy
of hazard, Iis't:'é:d._ the pr_&:acclvo equipmn:. thar
ir i, locuclcd. andlp'roc

EAPOayry .

by sigaing thiy




%

Wy

EXTREMELY FLAMMABLE - VAPORS MAY IGNITE
EXPLOSIVELY. POSSIBLE ASPIRATION HAZARD.

DANGER: CONTAINS BENZENE - CANCER HAZARD.
Benzene is a known human carcinogen - overex-
posure may create cancer risk, blood changes or
chromosome changes. Benzene has caused fetal
death in animals.

PRECAUTIONS:

Keep away from heat, sparks and flame. Keep container closed,
Use with adequate ventilation. Avoid contact with eyes, skin or
clothing. Wash thoroughly after handling. Launder contaminated
clothing before reuse. Do not swallow. May be aspirated into thg |
lungs. -

FIRST AID .

In case of contact, flush eyes with water. Flush skin with water for
15 minutes. If inhaled, remove from exposure. If breathing is dif-
ficull, give oxygen, seek medical attention. If swallowed, do not in-
duce vomiting, Seek immediate medical assistance. NOTE TO
PHYSICIAN: Gastric lavage using a cutfed endotrachea! tube may
be performed at your discretion.

FOR ADDITIONAL INFORMATION, SEE MATERIAL SAFETY DATA SHEET.

MANUFACTURED BY
PHILLIPS 66 COMPANY
A SUBSIDIARY OF PHILLIPS PETROLEUM COMPANY
BARTLESVILLE, OK 74004
URNITED STATES OF AMERICA

Foirm 125605 1039

HER 00481




- ' Al LIcWIUE AMERICS LLAVLRATIOHN Fauc 1
* Pa BELXx 3(4ali
HCUbTCB- IX 11253
M A TERI AL S AFETY L a1 A& S5 ¢+t £ 1

—e et o A e — e — i — A AR A i — e -

i - S ENERK AL I NMNEFECOCR®®AMTIE LN

— e S —— e T T ko el A ——— -— D et T N S ——

PRULLLT MNaME NITRLGEN, REFRIGERATEL LECLIC
M ; EPHLCNE NC. 713* 6o=-U307
ESEﬁ?EE%tHlEt NANEE ﬁ?ﬁ LiGU uE AMEritLa CCRF.
FRACE NAME/SYNCONYFS LIGUID NLThLLEN (LIN]
LheMICAL MNAME ANL SYNLGAYMS R -
MNLTROCGENs REFRIGERATEY LIGUIL
REVISILh LATe: UB/247E6 PRLULULCT 1L« Uiy L&?T FCR¥ULLA 4
CreMICAL FAMILY INEKRT CAS Las NUMBER 13721-371-
tEFEER SR LN SECIICN NCTES FRERLEFRETE
PIES INFLRPMATION NUMEER: {713) ESc-214G
--*--—""-_"E-T-:_F—E . AR GG u'E‘-T'K-E-E'Z_E_]_E-I_?—3__-'"'_'_‘“'_-""_"“
FAZARLCGS MIXTUKES CF LEwLil> AND GASES CrsC Ly
NLTRCGEDN ; Y
18CEERE csTacLtskEG Lec
o 111 ~PhoYS 1 TaLl CaT1a —~TTTTTTTTTTTTTTTTOTITETTTTTT
BCILIMNG FLINT ~32C.4r (—1S2.8C) & L AlN
SPECIFIC GuAvil¥ (haG = 112 °3.0083 & BLILING PTe & 1 ATH
MAFLK FPRESSULRE N/ B
PEKCthI VLLATILE By VCLUME (C/0) hNAA
CtNS;TY “Cedy LOB/Cu FT o BUILING Ple a 1 ATH
EVAPLKATIUN RATE N/a
CSCLUBILITY IN wATEk N/A
MATERIAL AT NCRMAL CUACITIUN LECUIG
EAPARNSIUN RATIG (LICUIE TC GAS) 1465645
APPEARANCE AND CLLUK

CLLECKLESS, CLLALESS GAS

. . . S ke - - - - _ o — ——— e e .

I v=-F } Kk E BNDOD Ex P LLCSITIN HAMNe 2RL LATA

—————————— — e — - —— - —— .l S ke

FLASF FCINT  A/&

FLASK PLINT (METhLC LSEC) o

FLAMMABILITY LIMITS IR AR {U/0 bY VEL} LCwEk A/A LPPER R/A

EXTINGLISFING MEL QA
MATLRIAL 15 NCNFLAMMABLE. NITRCGEMN MNELITHER BURNS NCR sLP-
FORIS CCMEUSTICN. USE EXTINGUISEING MEULIA APPRUPRIATE Fix
SURRCLNUING #IkE.

SPECIAL FIKE FIGHTIANG FROCEDUKES
NeNE. WITRCGEN wili ACT AS & SIMPLE ASPRYXIANT IT i1 Cls-
PLACES UXYGEN. LICUIO NITROGEN wheh SFPILLFO wilbi VAPLRIZE
RAFICLY CAUSING A VAPLR CLOUD THAT wiit CKEATE AN CXYGEN-
CEFICIENT ATMUSPRERE. EVACUATZ THE AKEA Gr IHIS VAPGK LLLULL
UNLESS wiARING SELF~CUNTAINED BREATHING APPARATUS.

LNUSUAL FIRE AND EXPLCSIGN HAZARD
CUNTALT wlTh “CGLD" LICUIOD CR GASECLS NITKCGEN May CAUSE
FRUSTBITE.  VISIBILITY MAY BE GCBSCLREC IN THIS ®yaplr

CLLLLY.
AUICIGNITICA TEMPERATURE: N/4

HER 00482
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Alrn LiwuluE AHEHIL' CLRPLRATIUN PAGL
~ dlx duald
HCUSTUN, 1X 71253
AT ER [ AL ETY L aTaA SkrREET
PRCuLLT NﬁHE hi]RLCc&' REFKlGERATED Llelid
bLhClRIuﬂL CLASSIFICATIUN: NUNRAZARKLGLS

Yy - REALIF haAaZBRC CATR

NCNE ESFABLISHEL
¥ScE LVEKEAPCSURE SECTICN®
ACT LISTEL EY IARD. NIP, LShaA
INRALATICN. EYE/SKIN CCATACT

THRESHhCLL oiwil VaALLE
UNUSUAL CRHEONIC TCaICiiy
CARCINCGENICETY

FLLTES CF EXPLSURE

EfFELTb GF CVEREXPLSLRE
MNTKLGEN IS NCNTCAIC. BUT MaY CALSE SUFFCCATIGON BY LIS-
PLACIMG THE CAYGEN IN ThE_Alrae EXPLSURE TU CXYGEM-CEFICIEN]
ATMUSPRLKES MAY CAuSE DIZZINESSs NAUSEA, VCMITING. DIFiINI-
SHes MENTAL ALERTAESSs LUOSS OF CONSCIGUSNESS. 8Ng Lealk. (T
SHLULL EBE RECLGNIZED ThAl CULLAFSE AND ASPHYXIATICN MAY
JULLR aiTHCUT EAPEXKIENCING ANY GF Tht AELVE SYMPILFS. PRL-
LUANCEL eREATHING GF VERY CLLD ATMUSPRERES CAN CALSE -Ludhg
CAMAGE AMD nYPLTHEKMIAL.  FRUZEN TISSUES. CAUSEC BY FRGSTELTE
ARE FALNLESS ANL APPEAR ~AXY WITh 2 PUSSISLE YELLOw CCLLR.
ThEI ?thEEECC"E SeaCLLENS PAINFuL. AND PrRUME TG INFECTIGH
abEN PAnEL -

fLXILLLCuILAL PRCF&nTlES.

———— ———

NITRLGEN IS A SlHPLt ASPRYXLANIT.

CONTACT wlln CLLE LlCUIu OR PIPiNG MAY CAUSE LULD CONTALT
BLENS:y “FRCSIEILE®

EMERGENCY ANC FIRST Al PrCULcUURES :
PEraliy SUFFERKING FROM LACK UF CXYGEN SHLULOD d

E MOVED INIC
FRESE ArKae IF VICTIM IS NCT BREATHING, ALMINISTER ART|~
FILIAL RESPIKATION. IF BREATRING IS OIFFICULTs ACMINISTEA

CAYGEN. Colalh PROMPT MEDICAL ATTERTICh.

SELF-CONTAINED BREAIHING APPARATUS MAaY EFE RECUIRED FCR RES—
CLE alHRKERS.

1€ _CONTACT wiTh CRYGGENIC LIOGID NITKGGEN FAS CAUSED FRCST-

BITE, BC NC1 RUB THE AFFECTED AREAe AS TISSUE L[AMACGE MAY

CCOLR, USF ThE AFFECTED AREAS wiTH wAkM wATike DC NCT

LSE FCT wATER. LBTAIN PKOUMPT MELICAL ATTENTICN

T VI-REACTIVITY LAT A 777777

STARILITY STAEBLE
CONDLIICAS TC AVCiC

NCNE.
INCUMPATAELLITY (MATERIALS TC AVLIDD

ACAE.

HAZAGLLLS CeCULPPLIITICN PRUDLETS

NUMNC .
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HCUSTGR. T

' M A T ERIEIAL SAFETY o
FRGCUCT NAME NITKCCEMN, REFRIGERATED LilULD

——— —— —_ e B . e e i . g, — YT e . T ey . .

hAZAKELLY PULYMERIZATICN wibl NUT CCLLR

CUNDITEUNS TC Avilu
NCMNE

e o o e - - e ——— —— .

vIi-§SFI1LL L& LEAK P K C C E & L K E 3

o ——————— e T T i ko e e . A i o e

STEPS TC EE TAKEM IMN CASE MATERIAL A5 RELEASEL CR SPILLED

EVALLATE ALL UANECESSARY PEXSONNEL FROF VAPCK CLCUU AREA
whERKE AN GAYGEN-CEFICIENT ATMUSPHERE [S PRCBABLE. ShLI LFF
N TRCGEN SUUKCE IF PUSSIBLE.. AvCiL CUMNIACT wilk LICULL
MIRUGEN Cr 1S CGLO BCIL-CFF GaS. iC INCREASE RATE CF
EVEPLRALIGN 3PRAY wlTH LARGE AMGUNTS GF wAIER FKCM UPWING.
IF LEAKIRG FiGM CCNTAIMER G CONNECTIChs CONTACT ThE CLUSEST
8ltu shKEE INCUSTKIES LCCATIUNs LK _¥CUR SUPFLIcR. SELF-CCA=
TalhtkL BREATFING APPARATUS wilL BE REGUIRCO IN CXsGEN-CEFI~
LIENT AREA3 Sulk AS NITRLGEN VAPCR CLLULS.

wASTE LASFLSAL METHCL
DC NLT ATTENPI TC CISPOSE LF RESIDUAL G UNUSED CUANTITIES.
RETURN TC YOLR SUPPLIER +tOk UISPCSAL. FCR ENEKRGENCY LISFG~
SALy ALLUm LICLIG NITRGGEN G EVAPCRAIE IN A aELL-vENTIiLATED
CUTUCCR LCCATICN.

P — . o ] .l e S — —— ——

w1 It ~-SFELI AL PRCTELCT I vE INFU R F A 1 EC A

— —— S — —— —

RESPIAATURY PRLIELCTICN (SPECIFY TYPE}
USE SELF-CLATAINED BREATHINL APPA

ALK LINE mllF MASK (N OXYGEN—ULEFIC
RESPIRATLRS witt WNCT FUNLTION.

VENTLLATILA

$S5EE NUTES®
PRCOTUCTIvE GLLCVES

LuUSe—HITTIM ThohMal INSULATED/LEAThCA
EYE PRLTELTICH

FLLL FACE 3ShIELU AMND SAFETY GLASSE
RECULMMENLEL aFEM HAMDLING N2 LiclUl

PRESSURE

r*::o

S ARE
G

C (THECR PRCTECTIvE ECLIPMENT

LUNG SLEevt SRIRT FOR LIGUID HAALLING
SAFElY ShCeES 1F HAMIUIMG CYLINDEKS.

dstensen¥d  SECTIGON NGTES #%s¢szsnyx

ALEGLATE TO AVCIT LOWERING GXYGEN CONTEN TG BELCa 15.5 3
(CAYCEM-CEFAICIENT ATMGSPRHERE?D.
) LLCAL EXRALST

« YES
MECHANTICAL:  YES

o e b s e e e . . e ——— L e e o — T - e ke ke e e i e S e S

lx-S:’EL!AL PR ECALT I CNSE
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AIR LIGUTIDE AMERICA CDRPORATION PAGE 1
P. DX 3047

8
HOUSTONT TX 77253
PURCHASE 7IRDER E6269

M ATERI AL SAFETY DATA SHETET

I - GENERAL I NFORMATTITON

————— A e o S T — e Tl e . e e —— —— .

PRODUCT NAME NITROGEN
EMERGENCY TELtPHDNE NO. TL3-8B68-03Q02
MANUFACTURER AME AR LIQUINDE AMERICA CUORP.
TRADE NAME/SYNONYHS MITROGEN: NITRUGEN NF
CHEMICAL NAME AND SYNONYMS

NITROGEN

REVISION DATE: 08/264/89 PREODUCT V. UN 1066 FORMULA N2
CHEMI{CalL FAMILY INERT GAS CAS FAMILY 7727-37-9

sxsenzrxss SECTION NOTES *wkskress

#SDS INFORMATION NUMBER: (T713) 896-2140

11 ~-HAZARDDUS I NOGREDIENTS

o e T e el ol ok e S S e T L T L T A T T —

HAZARDOUS MIXTURFS OF LIQUIDS AND GASES 0749 TLV

———— ———————— — - — i " —

NITROGEN 100 &
¥ NONE ESTADLTISHED

- — - — ey e - —

BOIL ING POINT =-320.4F (=195.8C) a1

SPECIFIC GRAVITY' (AIR = 1):" 0.967 a Al £ (21.1C) & 1L ATH

VAPOR PRESSURE N/A

PERCENT VOLATILFE BY VCLUME (0/0)  N/A (GAS)

DENSITY 0.07245 LB/CU FT

2 70 F (21,1 €C) £ 1 ATM

EVAPORATION RATES N/A (GAS)

SOLUBILITY IN WATER 2.33SCC/100CC H20 @ 32 F (0 C)

MATERIAL AT NOPMAL CONDITION GAS

EXPANSION RATIO (LIGUID TO GASY ~ N/A (GAS)

APPEARANCE AND ODOR
COLORLESSs ODOKLESS. TASTFLESS GAS

T VEFIRE aND EXPLOS TG N H-A I ARD DATA -

FLASH POINT  N/A

FLASH POINT (METHAD USEN)

FLAMMABILITY LIMITS IN AIR (0/0 BY VOL) LOWER N/A UPPER N/A

EXTINGUISHING MEDIA
MATERTAL IS NONFLAMMABLE. NITROGEN NEITHER BURNS NOR SuP-
PORTS COMBUSTION. 'ISE EXTINGUISHING HENTA APPROPRIATE FOR
SURRDUND (NG FIRE.

SPECIAL FIRE FIGHTING PROCEDURES
NONE. NITROGEN WItL ACT AS A SIMPLE ASPHYXIANT If IT DIS-
PLACES OXYGEN. IF POSSIBLE. REMRVE NITROGEN CYLINDERS FROM
FIRE AREA OR COOL WITH WATER TG AVOID EXCESSIVE PRESSURE |
BUILOUP. SELF—-CONTAINFD BREATHING APPARATUS MAY BE REQUIRED
FOR RESCUE WORKERS.

UNUSUAL FIRE AMD EXPLOSION HAZARD

HER 00487




AIR llUdIDE ABER ORATION PAGE 2

|
Bi
HOUSTON. T
T

PRESSURE CAN BUTLD UP DUE TU HEAT AND CYLINDER MAY EXPLODE
IF PR{SSURE RELIEF DEVICES SHOULD FAIL 10 RELIEVE PRESSJRE.
AUTGIGNITION TEMPEXATURE: N/A
ELECTRICAL CLASSIFICATIANG NONHAZARDGUS
Tt o V- HFALITH HAZARD DATA 777777
THRESHOLD LIMIT VALUE NONE ESTABLISHED
UNUSUAL CHRONIC TOXICITY %SEE OVEREXPNSURE SECTIGN®
CARC INOGENICITY NGT LISTED BY IARC. NTP, GSHA
ROUTES OF EXPOSURE INHALATION
EFFECTS CF OVEREXPOSURE
NITRCGEN IS NONTOXIC. RUT MAY CAUSE SUFFUCATION BY DIS-
PLACING THE QXYGEN IN THE AIR. EXPOSURE TO OXYGEM-DEFICIENT
ATMOSPHERES . MBY CAUSE DIZZINESS, NAUSEA. VOMITINGe OTMIN[=
SHED MENTAL ALERTNESS. LOSS OF CONSCIGUSNESS. AND DEATH. IT
SHGULD BE RECOGNIZED THAT COLLAPSE AND ASPHYXIATINN MAY
DCCUE WITHOUT EXPERIENCING ANY OF THE AROVE SYMPTOMS.
TOX[CUL GGICAL PROPERTIES:
NITROGEN 1S A SIMPLE ASPHYXIANT.
EMERGENCY AND FIRST AID PROCEDURES
PERSGNS SUFFERING EROM LACK OF OXYGEN SHGULD BE MOVED INTU
M AIR. IF VICTIM IS NOY BREATHING, ADMINISTER ARTI-
AL RESPIRATION. 1F BREATHING 1S DIFFICULT. ADMINISTER
Ef. OBTAIN PROMPT MEDICAL ATTENTION.

i
+

e T T o el e e o e el M Ml e M Lk, sk By e e M e M A A T T . . —— v —— . — T, —

STABILITY STABLE

CONDITIONS YO AvVRID
NONE.

INCOMPATABILITY [MATERIALS TO AvoID}
NONE,

HAZARDCUS DECOMPOSITION PRODUCTS

NONE .
HAZARDOUS POLYMERIZATION WILL NOT DCCUR
CONDITIONS TO AVGID

HER 00488 -




ATR LIQUIDE AMER ORATION PAGE 3

ICA CORP
. 0. BOX 3047
HOUSTON, TX 77253
1 4L SAFETY DATA SHEET

M A T ER
PRODUCT NAME NITROGEYN

o — e T e e . e e e e e e . e e e e T M W . ek S s o . D A e AL S S T Wl s T U e e W e il ————

i e e e e A - — S it o . e e S —— S ot —_—— S p———

viil-5SPpPJftLt OR t E£4aAK P R O C EDUR E S

e b o i e i i . e M T — T i S . —_—

STEPS TO 8F TAKEM IN CASE MATERIAL IS RELEASED OR SPILLED

EVACUATE ALL UNNECESSARY PERSONNEL FRUOM AFFECTEN ARFA. SHUT
OFF SOURCE OF NITROGEN IF #0SSIBLE. VENTILATE ENCLOSED

AREAS DR REMOVE CYLINDERS TO AN OUTDGRR LOCATION TO PREVENT
FORMATION OF OXYGEN-DEFJCIENT ATHOSPHERES. IF LEAKING FROM
CONTAINER DR VALVE, CONTACT THE CLOSEST BIG THREE INDUSTRIES
LOCAT ICN, OR YOUR SUPPLIER.

D0 NOT ATTEMPT TG DISPOSE OF RESIDUAL OR UNUSED QUANTITIES.
RETURN TO YOUR SUPPLIER FDR DISPGSAL._  FOR _EMERGENCY DISPO-
SAL, SECURE CYLINDER AND VENT SLOwWLY TO THE ATMOSPHERE IN A
WELL-VENTILATED .AREA OR (UTDODDRS.

viIiIt-SpPECTIAL PROTECTYTIVE INFORMATIOGN

RESPIRATCORY PROTECTION (SPECIFY TYPE)
USE SELF-CONTAINED BREATHING APPA

R
AIR LINE WITH MASK IN OXYGEN-DEFIC
RESPIRATORS WILL NOT FUNCTION.

VENTILATIGN
#SEE NOTES®

PROTECTIVE GLOVES
N/ A

EYE PROTECTINN

SAFETY GLASSES ARE RECOH
WHEN HANDLING HIGH PRES

OTHER PROYECTIVE EJUIPMENT
SAFETY SHOES WHEN HANDLING CYLINDERS.
kphdtednxx  SECTION MOTES ‘®Fdkircxxs

ADEQUATE TO AVCID LOWERING OXYGEN CONTEMT TO AELOW 19.5 2
[OXGYEN-DEFICIENT ATMOSPHERE).

-

Us 0OR

T gSITIVE PRESSURE
ENT ﬂTHOSPHERES.

A
H

MMFNDED
SURE LYL INDERS.

LOCAL EXHAUST: YES-
MECHANICAL: YES

I X-SPECIAL PRECAUTIONS

—— —_ ————— o - [ —_—

PRECAUTIONS T BE TAKEN IN HANDLING AND STORING

STORE _AMD USE WITH ADEQUATE VENT TION. %Y%

It A SHCYLD
BE STORED UPRIGHT WITH VALVE PROTECTIGN CA

INDERS
N PLACE AND

HER 00489
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AIR- LIJUIDE AMERICA CORPNRATINN PAGE
0. BOX 3047
HUUSTUN. TX 77253

MATERT AL S 4aFETY DAT A SHEET
PRODUCT NAME NITROGEN

LING OR 3EING KMOCKED
AL DAMAGE: NDC NOT DRA
LE HAND TRUCK FOR CYL
T L

-..q
3 W0
Dle DOV

£
n ora

=1 ]

mos M

MPERATURE WwHERE CY

OO R
RMoC—-3
mITmmii-
Dt O
=
bl ol =]
ooDoaZm
0D o=
—y

s AT
—_E T
m

DeC0.T. LABEL ING

NONFLAMMABLE GAS - GREEN ! AREL
VALVE CONNECTION

580
OTHER PRECAUTIONS

NEVER STRIKE A WELDING ARLC OM ANY COMPRESSED GAS
REFILLING CYLINDE S WITHOUT THE CONSENT OF THE CY
OWNER IS A VIGLATION AOF FEDFRAL LAW (49 CFR}.

DOT PLACARD: NONFLAMMARLE GAS
DOT PROPER SHIPPING NAME: NITROGEN, COMPRESSED
MISCELLANEDUS INFURMATION: |

FUKTHER INFORMATINN ABOUT N
FOLLOWING PAMPHLETS PUSLIS

THE COMPRESSED GAS

1235 JEFFERSON DAV
RLINGTON, VA 222

{7031 979-4341

G-10.1: "COMMODITY SPECIFICATION FOR NITROGEN™

P-=1: ®“SAFE HANDLING OF COMPRESSED GASES IN CONTAINERS®

P-93 “THE INERT GASES ARGON, NITROGEN, AND HEL IlyM“

P-14: "ACCIDENT PREVENTION IN OXYGEN-RICH AND OXYGEN-
CIENT ATMOSPHERES®

$8-2: EN DEFICIENT ATMOSPHERES"

NFP A

CYLINDEK.
LINDER

EN CAN BE FOUND N THC

N (L5A)

0
0

AMI S

mEmME mMmeEm>
Bllrey Lelele=i
QI ST OO0
“MEAE = E~ZT MM
—i» T e T
0

-
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z
O
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ey ] 4 e
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v
TANCE: 3
SCA INVFNTORY‘ YES
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* AR LISUIOE AMFRICA CORPGRATIGN PALE L
P, 9. BOX 3067
HOUSTON. TX 77253
PUFLHASE GRDER 2024594 8V

4 AYERITAL SAaFFTY NDaT A >k LT

PRODUCT NAME  OXYLEN, REFRIGERATED LIOQUID
EMERGENLY TELEPHOGNE 80, T13-86R-0302 ‘
MANUFACTURERS NAME A[R LIJUINDE AMER][CA CORP.
TRANE NAME/SYNONYMS LIQUID OXYGFN (LOX}
CHEMICAL NAME ANU SYNiJNYMS
OAYS5ENy FEFRIGERATED LIQUID
REVISION DATZ: 02%/35/89 PROGUCT 1D Ui lO?? FOAORMULA Uz
CHEMICAL FAMILY LXIDIZER CAS FAMILY 7782-44~7
EEEETEEE X SECTIDN NOTES 231 X335 33N
MEDS INFORMATION RUMBER: (7T1L3) E946=2140
T T T T T T A A AR DN US I NGREDIENTS T
HAZARDOGUS MIXTURES nF LIQUIDS AND GASES 9/0 TLY
OXYGEN 190 %
=% NCNL ESTABI [SHED
T T T T T U I T T P RY ST c AL DAT A T -
BOILING POINT =297.3F (=183.0C1 & | ATM
SPECIFIC GRAVITY {H20 = 1): la1% & BGILING PT & L ATM
VAPGR PHLCSSURC N/A
PERCENT VOLATILE 8Y VOLUME (3/3) NZA
DENSTETY 71.22 LB/CU FI
o BCGILING PT & 1 ATHM
EVAPQORAT [ON rATC N/A
SOLUSILITY 1IN SATER MN/A
MATERIAL AT NURIMAL CONDITIDH LIUUID
EXPANSICK RATIO (LIQUID T SAS) 8606
APPEARANCE AND 0ODAOR
PALE BLUE., {DNRLESS LIQUID
IV S F T RE A nDd EXxPLOSTIOERn mazaro 0 a1 T
FLASH PUINT N/A
FLASH PLUINT {H#ETHOD USED)
FLAMMADILITY LIMITS [N AIR (070 BY VOL) LOWER N/ZA UPPER N/a
EXTINGUISHING MEDIA
MATERLAL 15 NONFLAMMAQLFE, USE EXTINGUISHING MEDLa APPRG-—
PREIATE Fr2 SURRGUNDING FERE.
SPECIAL FIRE FIGHTING PROCFDJURES
THOUod NOT FLAMMABLE TTSELF, NXYGEN VIGOROGUSLY ACCELERATES
ngdUSTlDN. LIGUIN OXYGENe WwHEN SPILEEDe WwilL EVAPORATE
KA?[JLY CAUSING A VAPOR CLGUD THAT wiLi BE HIGHLY OXYGLEN-
ENRICHED, WHICH CAN CAUSE MATFRIALS [N THIS CLOUD TO IGNITE
EialkEé EVACUATE THE CLOUD AREA AND REMOVE ANY [ONITION
UKL LS

UNUSUAL FIRE AND EXPLOSION HAZArD

HER 00491




AR LI3UTOF AMcRICA CURPORATIUN PAaGE 2
P. Us BitX 3347 )
HOGSTLN. TX 77253
44 TOR T AL SAF ET Y dgav st SHEFET
PRODUCT NAME  OXYGEN. REFRIGERATESD LITQUIED

MATERLALS WHICH DG NOCT Auxn T AlR MAY Jurhk IN CXYGEN-
ENPICHED AFMOSPHERES wHOWRE THE UXYOGEN CONTENT eXCEFcoS 214.
CXYGEN MAY FORM FXPLJSIVE COMPOUNDS WHEN FXPOSFD TCo COM-
BUSTIDLE MAaTFRIALS OR Ot GREASF, AND NOTHER HYDR:IICARJBCN
MATERIALS . (oNTACT alld "CLLO" REFRIGERATESD LIl MAY
CAUJB FROSTRITE. WISIBILITY May BE O35CUKFD IN THES VAPOR
CLGUY. .

AUTGIGNITION TE4PERATURE:  N/a
ELECTRICAL CLASSIFICATION: NONHAZARDOUS

THRESHCLD LIMIT VALUF  NONE ESTABLISHMED

UNUSU&L CHARONILC TOXICITY #53FF OVEREXPOSURE 3JFCTIUN=®
CARCINDGENICITY NOT LISTED BY [ARC. NTP, USHA
RGUTES Ok EXPGSURE INHALATION, EYE/SKIN CONTACT

EFFECTS OF GVEREXPNSURE

COMTACT A1TH LIGJUID OXYGFN CAN CAJSE SEVERL FROSTHITE ANU
FREEZE BURNS. PROLONGED RKEATHING 0OF VERY COLD ATMOSPHERES
C&N CAUSE LUNG DAMAGE AND HYPOTHERMIA. BAREATHINSG AOX uk
HORE OXYGEN AT ATMOSPHEKILC PRFSSURE FUK MGRE THAN A FEw
HUURS MAY CAUSE NASAL STUFRFINESS, CUULH. SGRE THROAT. CHedl
PA[N AND BREATHING DIFFICULTY. BREATHING UXYGEN AT HIGHER
PRESHURE INCREASES THF LIKELIHOGHD OF ADVERSE EFFECTS &ITAIN
A SHCRTER TIME PERIID. EXPOSURE TO OXYGEN AT HIGHER PRES-
SURES FOR PROLCNGED PERICGOS HAS BEFN FOJUND TO AFFECT VISIUN,
NEURDAUSCUL AR CNORDINATIGN, AND ATTENTEIVE POWERS.
TOXILULUulCAL PROPERTIFS:
AT KURMAL COMCENTRATION AND PRESSUKE. UXYGEN PQSES NUO TOXI-
CITY HAZARDS, HOWFVER., AT ELEVATED CONCENTRATIONS AND PRES-
SURESy OXYGEN MAY (AUSE AUVERSE EFFECTS (SEE AQBOVEY.

EMERGENCY AND FIRST AlD PROCENURES
REDUCE DXYGEN PRESSURES TH 1 ATM AND/OR MOVE VICTIM INTQ

FRESH AIR.

RESCUF PERSONNEL SHNULD BE AWARE UF EXTREME FIRF HAZAKJS
ASSUCIATEY WITH OXYOGEN-FNRICHED ATMOSPHERES.

IF CUNTACT WITH CRYGGENIC LIOUID CXYGEN HAS CAUSED FROSTAITE
DO NOT RUB THE AFFECTED AREA, AS TISSUE DAMAGE MAY OCCUR.
FLUSH THE AFFECTED ARFAS WITH WARM WAFER. DO NOT USE HOT
WATER. OUR2TAIN PROMPT MEUIGCAL ATTENTION.

L . e e s A a  ———— . —— T — — o — T T T e e e i By i . i R Al il A k. T T T ek e e W b o - .

VIi-REACT EVI T Y DATA

Rt e T Ry Sy PRy SRy g g A g g L —— A

STABILITY STABLE
CONDITICNS TO AVGIN
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‘ AR LLJUTOE aMERICA CURPGRATICN PAGE 3
P. . BOX 3047
HOUSTON, TX 77253

AT
PROOULT HNAME  OXYGC

HLNE

IRCLMPATABILITY {[MATERIALS Ti AvVGID}
DATOLN REACTS FAPLUGSIVFLY WITH ETHERS
CARRON MATERTALS. KFFP NOXYSFEN CONTA]
GRLASE.

HAZARDLUS LECOMPLSITION PRODICTS

NONE »
HAZARDLUS PULYAFRIZATICH:  WILL WNOT OCCUR
CONDEITIONS T AVELD

MNONE .

Se AN HY RICES
¥ CIL AND/UGR

e e o ke o e e e i e e R e o e o T T oy o Al S T Al T o gt T A —, o T — —

STEPS TG BE TaKENM [N CASE MATERTAL 15 RCLEASED GR SPEHLLED
CVACUATE allL UNNECESSARY PERSONNEL FRUM VAPOR CLUUD ARCA

AHERE AN CXYGEN-ENKTCHED ATMOSPHERE IS FORMED, AND ELIMiNATE
ANY SUURCES OF HEAT OR IGNITION. SHUT OFF SOURCE OF UGXYGEN
It POSSIBLE. VFNTILATE AREA TO PREVENT OXYGEN-ENR ICHED
ATMOSPHERE. AVOID CONTACT WITH LIQUID OXYGEN QR 1TS CULLD
BOIL—JFF 5AS. T0 1NCHEASF KATE NF EVAPORATIUN, SPRAY WiT
LARGE AMOUNTS OF WATER rAlM UPWIND. IF LEAKING FkOM CON-
TAINER OF CONNECTIGN, CONTACT THE CLOSEST RIG THREE INUUS-
TRIES LACATION, 0OR YOUS SUPPILIER.

WASTE NESPOSAL METHOD
QL _NOT ATTEMPT 10 DISPOSE OF SESLJUAL OR UNUSED QUANTITIES.
RETURN TG YUUK SUPPLIER FUR DISPGSAL. FUR EMERGENCY DISPD-
SAL, ALLDS LIGUID OXYGEN TG EVAPORATE IN & WFLL-VENTILATED,
CLEAN (GREASE-FREE), NUTDNOK LLCATION. KEEP AREA FREE FROM
SPARKS OR FLAMES AND ANY HYDROCAKBON MATER[ALS.

e o e A Al M A ke e . e e e Sy o e e e T . T T T T T T — T — . T . — T —— T — . T — . T = i —

vIiliIlI-SsSPECTAL PROTECTIVE I NFORMATIOQON

ke e i kM el il e e e . g o e . . T T T T — . . . . T TE ) T S . . T o g e e R B i i e il

RESPIRATCRY PROTECTINN (SPECIFY TYPE)
NONE &
VENTILATIGN

NATURAL OR MEGHANICAL WHERE GAS IS
PRESENT —- *SEE NOTES®

PROTECTIVE GLOVES
#SEE NOTES®
EYE PFOTECTICN

FULL FACE SHIELD AND SAFETY GLASSES A
RECOMMEKRDED WHEN HANDLING LIQUID DXYG

CTHER PROTECTIVE EDUIPMENT

RE
EN.
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PRUDUCT waAME  OKYGLEN, REFRIGEFATED L 1JOUID

Pty SLEEVE SHIET FMR [ Foely ANl ING.
SAFTTY SHOES TF HANDLI™MS (YLIJPtkS.

wrgxeEeerd  SECTION NMOTES rimssxexs

LOCAL EXtausST:  SUFHICIENT T PREVENY GXYGEN-ENRILHED
ﬁTMHSPHERcb 0OF e d 214 CXYGEN,
6lUVESJ LaCSE FITVHING THIRMAL INSULATED JF | EATHER. oLveS
AUST 8F CLEAN AND LRFASE FREE.
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D.0.T. LABELING

CXYGEN  ~— YFLLOW LABEL
VALVE CONNECTIUN

440 FUR LIQUIDT 540 FOK GAS
OTHER PRECAUTICNS

IGUID OKYGEN
M A LONT
W

rnc_t..-tt:mc.rr‘
e )

-

e

—

™y

I

—r

L

PED
SUR
L1Q
SUR
Cutl
BR1
coL
REG!
VIC
CGA

2 oMm@s O MG

Ll
Lo
>
-
=]
Mm
Py

DCT PLACAR
DOT PROPER SHIPPING NAME: OXYGEM. REFRIGERATED LIOUID
MISCELLANEOUS INFUGESATIONS

FURTHER [NFUORMATION ABOJT LIWuid CXYGEN CAN 4E FOUND IN THE
FOLLOWING PAMPHLETS PURLISHED BY:

THE (UMPRFSSEU GAS ASSOCIATION (LGA)

1235 JEFFERSON DAVIS HIGHAAY

ARLIVuTLNq VA 22237

(7031 979-4341
6—4.3: HLOMMODITY SPECIFICATION FOR CXYGEN®
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& AP 0 T3t 0e AMea LA LLRAPURATION PAGE H
o P.. . ABOX 3047
AUDS LN, Tx 77253
PURCHASE TROFR MASTErFT ARG OrDFR
M AT E K I At S af o T v oAl A 5HEET
T T T T T TS E N PR Al T NfogAaMATION T
PRCDUCT SAME NXYGEN
FAERGENCY TELF2HONE NU. TLl3I-g63-03072
MANUFAC TR ERS NAME  2IR LINuINE AMERICA CIRP. ) )
TEADS NAFESSYHONYM, MAYGFEN OXYLEN ISP AVIATORS BREFATHING OGAYSEN (AsU}
CHFMICAL WAMF ANTD SYNTHYAS
TAYSEN
F:EV[':’.I(:*:UJ.‘:W: a9/us/e0 PRODUCT 10. Jii 1372 FORMyLA (2
CHEYICAL FAMILY OXTDIZER Cas FAMILY T787~44-T7
smxemssess  SECTIUYN MOTES ##3zsgxzss '

S LUs INFORMATION NUMEEFR: {713} ~nGa=2140

HAZAKDOUS MIXTJURES OF LIGUIDS AND GASES 070 Ty
OXYGEN 100 e

X UNE ESTABLISHED
N T T - VR S R P
BOILING PCINT =267,.3F (-183.05C) 2 1 ATM
SPécIF?c_URaVLTY (Aik = 1If7 io134s & TOF (21.1C) € 1 ATM
VAPOR PRESSURE N/A _
PERCENT VOLATILE BY VCLUMF (J/0)  N/4 (GAS)
DENSITY 0.08279 LB/CU FT

3 T0 F (21.1 €1 € 1 aATH

EVAPURATIGN RATE  N/A (GAS)
SULURIL ITY I AATER 4.89505/100CC H2M & 32 F (0 C)
MATERIAL AT NORMAL COMDITION GAS
EXPANSIGN RATIN (LI1QUIN T3 GASY  N/A [GAS)

APPEARANCE AND DDOR
GLORLESS, ODCRLESSs, TASTELESS GAS

S A e R i e T e s e ke bl o o e R . T . . . . . A T Yk . o o g e i o e g e et i e e g o e e A e e i A e S o M

e ——— o —— . — R e W R . e MR L A TR W i A T A R L N TS W A EE N M M L W R S e oy i —

FLASH POINT N/ A

FLASH PUINT (METHQUY USCO)

FLAMMABILITY LIMITS IN AlR {373 BY vIL) LOAER N/A UPPER N/A

EXTINGU] SHING MEDIA
MATERIAL 15 NONFLAMMASRLE, US5& EXTINOJISHING MEDIA APPRO-
PRIATE FOR SURKRCUNDING FIRE.

SPEC 1AL FIRE FIGHTING PRUICFOURFES
THOUGH NOT FLAMMARLE [TSELF. OXYGEN VIGURCUSLY ACCELERATES
COMBUST INMN, TF PUSSIBEE., SHUT CFF OXYGEN GAS AND REMOVE
CYLINDERS FROM FIRF ARFA 0Ok COOL WITH «ATFR TO AVGID EXCES-
SIVE PRESSURE sullD uP,

UNMUSUAL FIRE AND EXPLOSINN HAZARD
MATERTALS WHILH DC w07 BURN K ATR MAY BURN [N AN OXYGEN-
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PPODULT NAME O

THE CXyofd CONTEMT EXCEFOS 213%.

CUMPLUUNDS WHEN FXPOSED TR CUGM-

« WREASE, AND OTHFR HYDKRDCARBUN

BUTL:Y P DUE T4 HEAT AND CYLINDER
AFLIEF DEVICES SHOULD FAIL TD

THRESHGLD LI¥IT vALUE NONE ESTABLISHED
UNUSUAL CARONLIC TCXICITY ®*SEE OVEREXPUSURE SECTIGN*®
CARC[NUGENICITY HOT LISTED 3Y [ARC., NTP, OSHA
RUUTES OF EXPLSJKE INHALATION
EFFECTS OF OVEREXPUSURE

BORE THal B0FEh HOURS daY CA

£ST PAIN AND
PRESSUPE 1

w

AP DILT
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AT NORMAL CONCENTRATION AND PRESSURE, TXYGEN POSES ND TOX1-

CITY HAZARDS. HOWFVER. AT ELEVATCOD CUNCENTRATIQONS AND PRES-

SURES, OXYGEN MAY CAUSE ADVERSE EFFECTS (SFE ABOVE}.
EMERGENCY AND FIRST AID PROCFDUKES

REDUCE UXYG[N PRESSURES TG 1 ATM AND/UR MOVE VICTIM INTO

FRESH AlR

gESCUE PERSONNEL SHOULD RE AWARE OF EXTREME FIRE HAZARDS

ASSCLIATED WITH OXYGEN~ENRICHED ATMNSPHERES.

e . T TE b e M o M T o et B ke W N P M N iy S A iy . R e Sy T A T A T e i = i —

STABILITY STABLE
CCNDITIQNS TG AVOLD
NCHE »

INCCMPATABILITY (MATERITALS TU AVCID)
OXYGEN ROACTS EXPLOSEVELY WITH ETHERS, ALCUHOLS. AND HYDRO-
ARBIN MATERTALS. KERP OGXYGUN CONTAINERS FREE OF DIL AND/OR

C
GREASE.

HAZARDOUS DECOMPOSITICON 2RODUCTS
HOMNE .

HER 00497




VIR L 1lutan avE
HOUSTLH

MaAaT fFaladt Sar T ¥ galdA SHF
PRODUCT NAME JXYoEN

HAZARDIIUS POLYAERTIZATION S lLL WdT O00JR
CONDITIONS T Aavdadld
NUNC .

STERS T AE TAKLEYL IWN CASF AATERIAL IS5 KelEASED UR SPILLFY

TV ALUAT T ALL UNNELFSSARY PFRESCHNNFL FRU™ AFFECTEUY AREA
F SiwIwCF GF OXYGEN IF PUSS]QLL. YENTILATE ARFA TQ
YOLER=-EMRICHED ATHNSPHS nr. i. SV SJURCES NE HEAT 101
Gile [F LFaKING FEG™ COMT

(Y

A
3T BI1S THPEE IMDJUSTRIFS LLCATION. CR YOQUR SUPPLI

wASTE DISPOSAL METHOD

B _NCT ATTEMPT TO 9
N T YRR SUPP
SECURE THE CYL
I[N A WELL-VFM

[OUAL R NS
"05AL. FOR EM
w JlaN SLOWLY
Ok OUTHCNORS.

ED QUANT
ERGENLY
TO THE

— —

Flw T1
m

RESPIRATORY PROTECTION {SPECIFY TYPE)
NUNE,
VENTILATION

NATURAL UR MECHAN!
PRESENT —= =SEL NC

PROTECTIVE GLOVES
I+ JSCD. 4UST BE CLEAN AND GRFASE FREE
EYE PROTECTION

SAFETY GLASSES AKE RECD%WENDEO dHEN
HANDLING HIGH PRESSURE CYLINDE

GCTHER PRCTECTIVE EQUIPMENT
SAFETY SHOES WHEN HANDLING CYL INOFRS.
e FEEE Y SECTION NOTFES L EE R L33 51

CAL ~HERE GaS [5
TES*

oA
[WER G VALVE. CONTACT THE
L

- SHJT
PREVENT
ROIGNT=-

ER.

T (D)=

Cigm

m?m
[ ]

11
1S5
TH(

e e e e M e e e

LOCAL EXHAUST:  SUFFICIENT T PREVENT OXYGEN-ENRICHED
ATMDSPHERES OF COWVER 21% OXYGEN
I X - S PECIAL PRECAUTIGUGNS
PRECAUTIONS TC BE TAKEN IN HANDLING ANO STURING
STORE AND USFE WITH ADFOUATE VINTILATION. OXGYEN IS HEAVIER
THAN AIR AND LFAKING 3AS COULD ACCUMULATE IN LOW AREAS OR
CONEINED SPACES CAUSING AN CXYGEN—ENRICHED ATMOSPHERE .
CYLINDERS SHOULD RE SIIRFD UPRIGHT wWITH VALVE PROTECTION CAP
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Al7 L1GIIDE AMER LA (RRANTATICH PAGE 4
1047
HﬁUSTLN. X" 19353
M R1 A1 SAFETY DAT S SHEET

A T E
PEODJCT MamnE  DKYGEN

. T " A S A i B o bk i e e e e e S A N AR e W M W T e ko e et T —— e .

IS5 PLACE AND FEIRMLY SECUREND TO PREVENT FALLING TR SETNG
KNOCKED GVER. PROTFCT CYLINDERS FROGM 2HYSICAL DAMAGF: DO
NOT DORAG, RDLL. SIIDE. Dk DROP. USE & SUITAASLE HAMND Thulk
FOR LYLINDER MUVEMEMT. NG ADOT atLUOw ThE TEMPFRATURF WHERE
CYL INDERS ARF STORED TO EXCEFD 125 + (52 €1. o0 ~OT STORE
CAXYGEN CLOSFER THAM 20 FEFT FROM FL AMMASIF DR COMBUSTISLE
FATERIALS . KEEP CYLINDERS FREE FROM o1t AD GREASF.

D.C.T. LABEL NG
CXYSEN -—= YFL!INWw LABSFL

VALVE CONNECTION
COA 540 28 CGA 370 (PIN 1MDEXED)

OTHER PRLCAUTIGNS
ALL GAUGES. VALVESe REGULATORS, PIPING AND [OUIPMENT TO BE
USED IN CXYGEN SERVICE 4UST BF CLEANFD FGR OXYGEN SERVICE IN
ACCORDANCE WITH CGA PAMPHILET G-4.1. UAYGEN 1S NGY TO BE
USED AS A& SUBSTITUTE FOR COMPRESSED AIR, MNEVER STRIKE A
WELDING ARC ON ANY COGMPRESSEDN GAS CYLINDFR. REFILLING
CYLINDERS WITHCUT THE CONSFNT OF THE CYLINGER OWNER IS A
VICLATION OF FEDERAL LAw (45 CFR).
00T PLACARD: CXYGEN
OOT PROPER SHIPPING MAME: OXYGEM. CGMPRESSED

MISCELLANEGUS INFORMATION:

FURTHER [NFCORMATIOH ARGUT OXYGEN CAN BE FOUND [N THE
FOLLOWING PAMPHLETS PUBRLISHED BY:
THE COMPRESSED GAS ASSOCTATICN (LGa}
1235 JEFFFRSON DAVIS HIGHWAY
ARLINGTON, VA 22202
(T7T03) 979-434]
G-4.,3: M"COMMUDITY SPECIFICATION FDOR CXYGEN®
G=4: MYOXYGEN®
G-4a.1: "CLEANING EQUIPMENT FOR NXYGEN SERVICE®™
P—1: "SAFE CLEANING OF COMPRESSED GASES IN CONTAIMNERS®™
P=1l4. HACCTIOENT PREVENTION IN OXYSEN-RICAH AND DXYGEN-
OEEICIENT ATMOSPHERES™
SB-8: "USE OF OXY=-FUFL GAS WELUING 4aND CUTTING APPARATUS"®
AV-g: M"CHARACTERJSTICS AND SAFE HANDLING GF CRYOGENIC
LIQUID AND GASEQUS COXYGEN"
KFPA PATINGS:
HEALTH:? g
FLAMMABILITY: 2
REACTIVITY: 3
HMIS RATINGS:
HE AL TH:
FLAMAABILITY: p)
REACTIVITY:
CERCLA RATINGS:
HEALTH: D
FIRE: J
AEACTIVITY: ]
PERSISTANCE: 3
LISTEC IN TSCA ITNVENTQRY: YES
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HOW TO SAFELY -
HANDLE AND USE
LIQUEFIED AND
COMPRESSED GASES
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THE FOLLOWING PROCEDURES SHOULD BE
OBSERVED WHEN HANBLING COMPRESSED
GAS CYLINDERS OR LIQUEFIED
GAS CONTAINERS.

SAFETY
PRECAUTIONS

Read the iabel on all cylinders or
containers before use to identify
their contents. If the label is not
legible or is missing, do not
assume that the cylinder contains a
patticwlar gas, but return the
cylinder to the gas supplier,

NEVER RELY ON THE COLOR OF THE CYLINDER TO

xygen, nitrogen, argon, IDENTIFY ITS CONTENTS.

helium, compressed air,
L READ THE LABEL

V. catbon dioxide, nitrous oxide, TO IDENTIFY THE GAS!
hydrogen, acet_ﬂgng._anq specially

 gases have properties thai can cavse. . .

Observe all Wamings and safety
precautions sel forth on the
cylinder abel,

Always secure cylinders in storage
Co and use. Never remave the valve
THIS SAFETY PRECAUTION protection cap unt:l- the cylinder is

PAMPHLET IS OFFERED SOLELY FOR f:::;‘;ﬂffg’”"’ tied, etc.) and
YOUR INFGRMATION, CONSIDERATION. - )

ND INVESTIGATION. THE COMPANY
PROVIDES NO WARRANTIES, EITHER
EXPRESS OR IMPLIED, AND ASSUMES

NO RESPONSIBILITY FOR THE . -
ACCURACY OR COMPLETENESS 0
HE DATA CONTAINED HEREI

2
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Never attempt tg liff a cylinder by
the valve protection cap.

Always use a pressure-reducing
regulator when withdrawing any
gaseous product from a cylinder or
5 ather high pressure source. To
minimize the chance of injury,
stand te one side of the regulator
when apening the cyfinder valve.

Never use an adaplor fo connect a
cylinder vaive lo a regufator or other
piece of equipment, Specific valve
autlet connections have been
designed for most gases 1o prevent
misuse and confamination. For
further information, see CGA
{Compressed Gas Association) / ANSI (American National
Standards Insiitute) pamphiet V-1, “Compressed Cylinder
Outlet and Intet Connections”.

. ARGON

- NITROGEN

" OXYGEN

iy WYY

Never attempt to transfer any gas
from one cylinder to another or to
mix any gasesin a cylinder.

Containers of liguefied compressed
gases such as oxygen, nitrogen,
argon, helium, hydrogen, carbon
digxide, and aitrous oxide must be
kepl in an upright position and
secured to prevent them from
being knocked over.

Always use a cart when moving
cylinders or liquefied gas containers.

Liguefied
gases are
extremely cold
and these
liquids or their
cold “boit-off”
vapors can .
catise cold contact burns or “frost-
bite”. In additian, many malerials
such as carbon steel will become
brittfe and may fracture when
exposed o these cold tempera-
{ures. Piping for these cold liguids
must be designed far extreme
cold.
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.,

OXYGEN

SAFETY PRECAUTIONS
FOR OXYGEN:

xygen (0.} is a coloriess,
odorless, and tasteless,
nonflammable gas. Il

makes un ahoul 21% of our atmosphere.

_ _._Many suhslances whlch do nol nurmally

A

and other suhstances wlm:h

KEEP ALL SURFACES WHICH MAY COME IN CONTACT
WITH OXYGEN CLEAN TO PREVENT IGNITION.

Even normal industrial soot and diet can constitute a combustion
hazard in the presence of oxygen. Do not place liquid oxygen
equipmert on asphalt or on any surface which may have oif or
vrease depoesits. If liquid oxygen is spilled. do not walk on or rofl
eyquipment over the spill. Use cleaning agents which will not
feave orgamic deposits on the cleaned surfaces. In handling
equipment which may come in contact with oxygen. usc only
clean, lint- free gloves or hands washed clean of oil. Never
lubricate oxygen valves, regulators, gauges, or fittings with
oil, grease. or other lubricants that are not oxygen compat-
ible. Check with your lubricant manufacturer or oxygen suppher
for a source of oxygen compatible lubricants.

Do not touch frosted pipes or valves. If accidental eye or skin
contact with liquid oxygen occurs, consult a physician at once.
Do not rub frozen body parts, as tissue damage may result.
Remove any clothing that may restrict circufation o the frozen
area. As soon as practical, place the affected part of the body in
a warm water bath which has a temperature not to exceed
105°F (40°C). Never use dry heat.

PROTECT EYES AND SKIN.

Always handle liquid so that it will not splash or spiil. Protect
vour eyes with safety goggles or face shieid, and cover the skin
to prevent contact with the liquid or cold gas. Clean, protective
zloves that can be quickly and easily removed, and long
sleeves are recommended for arm protection. Cuffless trousers
should be woimn outside of boots or work shoes to shed spilled
liquid. If elothing should be splashed with liquid oxygen or
otherwise saturated with oxygen gas, it should not be consid-
ered safe to wear for at least 30 minutes, since it can be easily
ignited while the concentrated oxygen remains.

LIQUID-T0-GAS EXPANSION

Cryogenic liguids produce large quantities of gas when thes
vaporize. Liguid oxygen will expand at a ratio of 1:860. liquid
to gas. [f liquid oxygen is trapped in a sealed container or
piping. it will vaporize producing enormous pressures which
could cause the container 10 rupture viclently if not protected
by a pressure relief device.
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VAPOR CLOUD OR FOG

Cryogenic liquids and their “botl-oft™ vapors are cxiremety
cold and have a buill-in waming property that appeurs when-
ever they are exposed (o the atmasphere. The cold ~boil-of ™
gaxes condense the moisture in the air, ereuting a highly visible
fog or vapor cloud. This fog normally extends over u farger
area than the vaporizing gas.

If a large vapor cloud forms after a Liquid spill. vou should
avoid this cloud because of possible oxygen enriched aimeo-
spheres or reduced visibility. n addition. all sources of 1gnition
should be shut off in the path of the oxygen vaper cloud. if
possible.

Small fog areas may appear during liquid wransfer as the cold
piping condenses meisture in the surrounding air.

STORE OXYGEN CYLINDERS AND LIQUEFIED OXYGEN
CONTAINERS IN ACCORDANCE WiTH APPLICABLE
SAFETY CODES.

Oxygen in storage must be separated from flammable liquids or
gases and combustible matenials {especially oil or grease), a
minimem distance of 20 feet unless separated by a noncombus-
tible barrier at beast 5 feet high and having a fire resistance rating
of at least one-half hour. For more information, see NFPA
Standard No. 30, “Bulk Oxygen Systems At Consumer Sites”™.

MAINTAIN ADEQUATE VENTILATION.

Adequate ventilation must be provided to prevent accumula-
tion of oxygen and minimize combuistion hazards in areas
where oxygen is used and stored.

CONTAINERS, EQUIPMENT, AND REPLACEMENT PARTS
MUST BE SUITABLE FOR OXYGEN SERVICE.

Use only equipment, cyiinders, containers and apparatus
designed and approved for use with oxygen. Many materials,
especially some non-metallic gaskets and seals. constitute a
combustion hazard when in oxygen service, although they may
he acceptable for use with other gases. Make no substitutions for
recommended equipment, and be sure all replacement parts are
compatible with oxygen and cleaned for oxveen service. Keep
repair parts in sealed, clean plastic bags until ready for use.

REGULATORS

Before attaching a regulator to a cvlinder. visually inspect the
cylinder valve outlet very carefully for iraces of din, dust. ol
or grease. Remove dirt and dust with a clean cloth, but tf oil or
grease is detected. do not use the cylinder: rewm it 10 your
supplier. Before attaching the regulator o the cylinder valve,
crack the cylinder vaive momentarily to blow out arty dust or

dirt that might have accumulated i the salve ourlet, Visually
inspect the regulutor and the inlet connection 1o ensure that
they are free of dirt, oil, grease or other hvdrocarbon-ype
contaminants. These contaminants may gnite and bum
violently when the cylinder valve is opencd. Din and dust
should be removed with a clean cloth. However, vil and grease
cannot be easily removed, and the regulator sheuld be relumed
10 un authorized service facility for proper cleaning. Connect
the regulator lo the valve. back out the pressure-adjusting
serew until it turms freely. opeﬁ the cylinder valve slowly until
maximum pressure 18 indicated on the high pressure gauge,

- then open the cylinder valve all the way o eliminate possible

leaks through the packing. To minimize the chaace of injury,
stand to one side of the regulator when opening the cvlin-
der valve.

OBSERVE ALL APPLICABLE SAFETY CODES
WHEN INSTALLING OXYGEN EQUIPMENT.

Follow the recommendations of the NFPA Standard No. 50,
“Bulk Oxygen Systems at Consumer 3ites”, NFPA Standard
No. 51, “Oxygen-Fuel-Gas Systems for Cutting and Welding”,
American National Standards Institue Pamphlet No. Z49.1,
“Safety In Welding and Cutting”, and with all focal safety
codes when installing oxygen equipment or oxygen piping,

OXYGEN FOR MEDICAL USE

Oxygen should be used for medical use only if it is labeled:
“Oxygen US.P.”, and it is administered by qualified persons;
and. except in emergencies, under doctor’s prescription.

For further information about medical gas systems, consult
NFPA Standard Ne. 99, “Health Care Facilities”™,

Oxygen should never be substituted for breathing air when
air supplied respiratory protection is used since regulators
used in this service may contain substances which are not
compatible with oxygen and may result in an explosion.

(F {T (S NECESSARY T0 DISPOSE OF WASTE GAS
OR LIQUID, EXERGISE CAUTION.

Gaseous oxvgen should be released only outdoors away from
personnel, combustible marterials. and sources of ignition.
Liquid oxygen should be dumped into an outdoor pif filled
with clean, grease and oil-free gravel, where it will evaporute
safely.
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SAFETY PRECAUTIONS
FOR:

m NITROGEN
8 ARGON ..

NITROGEN, ARGON, AND
HELIUM

SAFETY PRECAUTIONS

Nitrogen (N:). argon (Ar). and helium (He) are inert, colorless,

adorless. tasteless and nonflammable gases. The atmosphere
that we breathe contains 215 oxygen, 78% nitrogen, 1% argon
and trace amounts of other gases such as helium.

Atmaspheres which do not contain enough oxygen {or breath-
ing {at least 19.5%) can cause dizziness, unconsciousness, or
even death,

Nitrogen, argon, and helium cannot be detecied by the human
senses and will be inhaled like atr. If adequate ventilation is not
provided, these gases may displace normal air without warmn-
ing. Store containers outdoors or in other well-ventilated areas.
Never enter any tank, pit, or other confined area where
tliese gases may be present until purged with air and tested
for a breathable atmosphere {at least 19.5% oxyvgen) using
an oxvgen analyzer,

Do not wouch frosted pipes or valves, If accidental eye or skin
contact with cryogenic liqmds oceur, consult a physician at
once. Do net rub frozen body parts, as tissue damage may
result, Remove any clothing that may restrict circulation to the
frozen area. As soon as practical, place the affected part of the
body in a warm water bath which has a temperature not to
exceed 105°F (40°C). Never use dry heat.

PROTECT EYES AND SKIN.

Always handle liguid so that it will not splash or spill. Protect
your eyes with safety goggles or face shield, and cover the skin
to prevent contact with the liquid or cold gas. Protective gloves
that can be quickly and easily removed and long sleeves are
recommended for arm protection. Wear cuffless trousers
outside boots or over work shoes 10 shed spilled liquid.

High pressure mobile units respand lo special applications
for ritrogen aad oxygen.
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LIQUID-TO-GAS EXPANSION

Cryogenic liquids produce large quantities of gas when they
vaporize. Liguid nitrogen will expand at a ratio o 1:696 liquid
10 gas. liquid argon will expand at a rutio of 1:842 liquid 10
wars, and figquid helium will expand at a calio of 1,745 liguid to
cas. [Nhiyuid nitrogen, argon or helium is trapped in asealed
coutainer or piping. it will vaporize producing enormous
pressures which could cause the container to rupture vielently
it not protecied by a pressure relief device.

VAPOR CLOUD OR FOG

Crvogenic ligquids ang their “boil-of ™ vapors are exiremely
cold and have a built-in waming property that appears when-
ever thev are exposed to the wtmosphere. The cold “boil-oft™
vases condense the moisture in the air, creating a highly visible
{ou or vapor cloud. This fog normally extends over a furger
area than the vaporizing gas.

Il farge vapor cloud forms after a hiquid spifl. you should
avoid this cloud because of possible oxygen deficient atmo-
spheres or reduced visibility.

Smaull fog areas may appear during liquid transler as the cold
piping condenses moisture in the sustounding air.

LIQUID HELIUM SPECIAL PRECAUTIONS

The extremely low temperature of liquid helium (- 3320 °F,
can solidify any gas including air. Such solidified pases can
plug pressuse-relief passages and devices making them
inelfective in relieving excess pressure from evaporating
figuid. Always store and handle liquid helium under positive
pressure and in closed systems 1o prevent infiltration and
soliditication of air or other gases.

Keep exterior surfaces of Liquid helium cguipment clean.
Oxygen can condense from the air on exposed liquid helium or
cold-gas equipment surfaces. such as vaporizers and piping. To
prevent the possible ignition of grease, oil, or ather combustible
malerials with the condensed oxygen, keep these surfaces clean.

IF 1T IS NECESSARY TO DISPOSE OF WASTE GAS OR
LIGUIa, EXERCISE CAUTION.

Gaseous nitrogen. argon, or helium showld be released only in
an outdoor area. Liguid mitrogen. argon or helium should be
refeased into an outdoor pit filled with ¢lean, grease and oil-
Iree gravel, where it will evaporate rapidly and salely.

Observe the following precautions when handling helium cylinders for batloon filling. Don't let

an accident spoil the fun of using helium filled balioons,

8 Read and follow the safety precautions that appear on the cylinder label.
Use only a regulater which is designed for balloon filling.

B Store and use helium cylinders in a well ventilated area, and transpont cylinders
only in well ventitated vehicles. Helium gas is odorless and non-toxic, but can
" cause suffocation by displacing the oxygen you breathe.

# Never remove the cylinder valve protection cap until the cvlinder is secured
(chained. tied. etc.) in an upright position and ready for use,

& Do not breathe helium from the cylinders, Nilfing regulators or from helium
filled balleons.

8 Never allow children to operate balloon filling eguipment,

# Close the evlinder valve after each use and when empty,

8 Never leave the eviinder unattended with the regulator attached,
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&,  COMPRESSED AIR
w57 SAFETY PRECAUTIONS

Compeessed dir is a colorless, adorless. tasteless and nontlam-
mahle gas that 15 produced by compression and filiration of
almospheric air or by synthetically mixing 21 % oxygen and
796 nitrogen.

BREATHING AIR

When using compressed air for breathing. ensure that vou have
a source of dir (cyvlinder or compressor} that meets or exceeds
the specification tor CGA “Grade D” air that is required by
OSHA.

Fire fighters using br
apparanis {SCBA).

hing air in self-c ined breathi

Oxygen should never be substituted for breathing air when air-
supphied respiratory protection is used since regulators used in
this service may contain substances which are not compatible
with oxygen and may result in an explosion,

AIR FOR MEDICAL USE

If air is used for medical purposes. then you must use a
medical grade of air “Compressed Air US.P.”.

SPECIAL PRECAUTIONS FOR CUMPHESSEI] AIR

Compressed air is often used to power pneumatic tools. Under
no circumstances should oxygen be substituted for air to
power tools since these tools contain lubricants which are
not oxygen compatible and could cause an explosion
resulting in severe injury or death.

Curhon dioxide (Cnu) is a colorless. odorless and nonflam-
mable gas with a slightly acidic taste.

Concentrations of 105 carbon dioxide or greater will cause
unconsciousness or death, without regard to oxygen concen-
teation. In addition to the asphyxiation hazard, carbon dioxide
acts as a stimulant and depressant on the central nervous
system. At lower concentrations, increases in heart rate and blood
pressure have been noted, and labored breathing, headaches, and
dizziness may occur if exposure is prolonged, regardiess of
oxygen content. OSHA has adopted an 8-hour Permissible
Exposure Limit (PEL), also known as Time Weighted
Average (TWA) of 3,000 ppm (0.5%) tor carbon dioxide. The
American Conterence of Governmental Industoial Hygienists
{ACGIH) recommends a Short Term Exposure Limit (STEL) of
30,000 ppm {3%). Persons should not be permitted in arcas with
concentrations above these levels.

Carbon dioxide cannot be detected by the human senses and
will be inhaled like air, If adequate ventilation is not provided.
it may displace normal air without warning. Since carbon
dioxide is more dense than air, high concentrations can persist
in open pits, tanks, or low areas. Before entering any tank,
pit, or other confined area where carbon dioxide may be
present, carbon dioxide monitoring should be performed. If
carbon dioxide is present, the area should be purged with
air, or an air supplied respirator should be worn. Store
containers outdoors or in other well-ventilated areas to avoid
the accurnulation of poteniially harmful concentrations.

Do not touch frosted pipes or valves. If accidental eye or skin
contact with cold gas or dry ice occurs, consult a physician at
once. Do nut rub frozen body parts, as tissue damage may
result, Remove any clothing that may resinct circulation 1o the
frozen area. As soon as practical. place the aftected part of the
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hady i 4 wirm water bath which has a lemperature not w
exceed T03°F @0PCh. Never use dry heat.

PROTECT EYES AND SKIN.

Protect your eves with satety gogeles and face shield, and cover
the skin W prevent contact with the liguid, cold gas or solid.
Protective wloves that can be quickly and easily removed and
iong sleeves are recommended for arm protection.

CARBON DIOXIDE SPECIAL PRECAUTIONS

For small uses, carbon dioxide service is by withdrawal of gas
from a cylinder. A small number of cylinders are equipped
with a siphon or dip tube for liquid withdrawal. NEVER
CONNECT A REGULATOR TO A CYLINDER
EQUIPPED WITH A SIPHON OR DIP TUBE. The hyuid
witl Rash o gas and rupture the regulator. Cylinders equipped
with siphon or dip wbes are identified by “siphon {ube”
stenciled on the cytinder sidewall.

SOLID CARBON DIOXIDE (DRY ICE) SPECIAL PRECAUTIONS

Drv ice 1s an extremely cold solid (-109.3 °F). Avoid contact
with exposed flesh as it can cause severe froshite. Wear
suitable clothing and gloves when handling drv ice.

Dry iwce evaporates (sublimes) 1o form carbon dioxide gas
which does not support life. Do not breathe gas. Store and use
dry ice with adequate ventilation.

Do nol store dry ice in tight containers. Pressure will
develop as the dry ice evaporates which could burst air ught
contatners.

- 4
Using pelledized dry ice in wine making is
highly benreficial in removing undesirable
dissolved oxygen from wines during
Jfermentation.

IF IT IS NECESSARY TO DISPOSE OF WASTE
GAS OR SOLID, EXERCISE CAUTION.

Carbon dioxide gas should be released only in an outdoor, well
ventiluted arca. Allow dry ice (o sublime (evaporate from solid
tivgas i an owdoor, well ventilated area.

NITROUS OXIDE
SAFETY PRECAUTIONS

Nitrous oxide (N20) is 4 colorless and nonflammable gas with a
slightby sweetish oder and taste. Nitrows oxide is widely used us
an anesthetic gas in concentrations of up to 50% with oxygen.

Atmospheres which do not contain enough oxygen for breath-
ing {af least 19.5%]) can cause dizziness, unconsciousness and
death, When nitrous oxide is inhaled in high concentrattons for
a few seconds, it affects the central nervous system and may
induce symptoms resembling tntoxication, hence its nickname
“Laughing Gas”.

Although nitrous oxide is classified as a simple asphyxiant
{nontoxic), there are studies that suggest a link to certain health
hazards from long-term exposure to high concentrations of
nitrous oxide in the operating room or dental office. Because of
these studies, the ACGIH (American Conference of Govemn-
mental Industrial Hygienists) has recommended a TLV of 50
ppm and the NIOSH (National Institute for Occupational
Safety and Health) has recommended a maximum exposure on
an 8-hour time weighted average (TWA) of 25 ppm for
anesthesia administration and 50 ppm for dental offices.
REFER TO YOUR MATERIAL SAFETY DATA SHEET
FOR MORE DETAILED INFORMATION ON THE
HEALTH HAZARDS OF NITROUS OXIDE.
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Nitrous exide in storage must be separated from flaminable
liquids or gases and combustible materials (especially oil or
arease) a minimum distance of 20 feet unless separated by a
noncorbustibie barrier at least 5 feet high having a fire rating
of at least one-half heur.

Do not touch frosted pipes or valves. [f accidental eye or skin
contact with liquid nitrous oxide occurs, consuit a physician at
once. Do not rub frozen body parts, as tissue damage may
result. Remove any clothing that may restrict circulation to the
frozen area. As soon as practical. place the affected part of the
body in a warm water bath which has a tempesature not to
exceed 105°F (40°C). Never use dry heat.

PROTECT EYES AND SKIN.

Always handle liquid nitrous oxide so that it will not splash or
spill. Protect eyes with safety goggles or face shield, and cover
the skin to prevent contact with the liquid or cold gas. Clean.
protective gloves that can be quickly and easily removed and
fong sleeves are recommended for arm protection. Cuffless
trousers should be worn outside of boots or work shoes to shed

spilled liquid.

NITROUS OXIDE FOR MEDICAL USE

Nitrous oxide should be used for anesthetic purposes only if it
is labeled *“Nitrous Oxide, U.S.P.”, and it is administered by
licensed practitioners.

Nitrous Oxide is routinely used as an anesthetic gas in
rredical and demtal applicarions.

IF 1T IS NEGESSSARY TO DISPOSE OF WASTE GAS OR
Liquip, EXERCISE CAUTION.

Gascous and liquid nitrous oxide should be released oniy
ouldoors. downwind from personnel. combustible miterials
and svurces of ignition.

SAFETY PRECAUTIONS
FOR:

~ © HYDROGEN
@ ACETYLENE

HYBROGEN
SAFETY PRECAUTIONS

Hydrogen (H:) is a colorless, odorless, tasteless. nomoxic and
flammable gas. i is the lightest of ali elements.

KEEP HYDROGEN AWAY FROM SOQURCES OF IGNITION,
AND DO NOT PERMIT ANY ACCUMULATION OF GAS.

Because 1t is lighter than air, hydrogen has a tendency to
accumnulate in the upper portions of confined areas. Concentra-
tions of hvdrogen betwesn 45 and 75% by volume in it are
refatively easy 1o 1gnite by a low-energy spark and mav cause
an explosion, Smoking. open flames, sparks. unapprovad
electrical equipment, and other ignition seurces must not be
permitied i hydrogen areas. Store containers outdoors or in
well-ventilated area away from gnition sources, tlamreable
materials and oxidizers such as oxs gen and nitrous oxids.

10
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KEEP EQUIPMENT AREA WELL VENTILATED.

Althottgh hydrogen is nonloxic, it can cause asphyxiation in a
conlined arca that does not have adequate vennlation. Hydro-
ven ga cannot, be detected by human senses: and il adeguale
ventlation s not provided, may displace normal dir without
warning. Any aimospliere which does not contain enough
oxvgen Tor breathing (ot least 19.5%) can cause dizzmess.
unconsciousaess, or even death. Store containers cutdoors. or
i other well ventifated areas. Never enter any tank, pit, or
other confined arey where hydrogen may be present until
purged with air and tested to ensuce that it has an oxygen
content between 19.5% and 23.5%. In addition, the
confined space must be tested to ensure that there are no
flammuable gases present that exceed {3% of their

Lower Explosive Limit (LEL).

TAKE EVERY PRECAUTION AGAINST HYDROGEN
LEAKS. ESCAPING HYDROGEN CANNOT BE
DETECTED BY SMELL OR TASTE. HYDROGEN
LEAKING UNDER PRESSURE CAN IGNITE DUE
TO FRICTION AND WILL BURN WITH AN
ALMOST INVISIBLE BLUE FLAME,

All hvdrogen connections should be leak checked using a feak
detection solution before use, NEVER USE A FLAME TO
DETECT HYDROGEN LEAKS! '

Do not wouch frosted pipes or valves. If accidental eye or skin
contact with liquid hydrogen occurs, consult a physician at
ence. Do not rub frozen body parts, as tissue damage may
result. Remove any clothing that may restrict circulation io the
frozen area. As soon as practical, place the affected part of the
body in a wann water bath which has a temperature not o
excecd 105°F (40°C). Never use dry heat.

PROTECT SKIN AND EYES.

Always handle liquid hydrogen so that it will not splash or
spill. Protect your eyes with safety goggles or face shield. and
cover the skin 10 prevent contact with the liquid or cold gus.
Clean, protective gloves that can be quickly and easily re-
moved, and long sleeves are recommended for arm protection.
Cuifless trousers should be womn outside bools ar work shoes

to shed spilted hiquid.

LIQUID-TO-GAS EXPANSION

Cryogenic higuids produce large quantities of gas when they
vaporize. Liguid hydrogen will expand a1 a ratio of 1:330),
liuid to gas. [ iguid hydrogen is trapped in a sealed container
of ppIng, ot will vaporize. producing enormous pressures
which could cause the container te fupture violently il no
protected by a pressure rehief device.

VAPOR CLOUD OR FOG

Cryogenic liguids and their “boil-0fF vapors are extremely
cold aind have a buili-in warning property that appears when-
ever they are exposed to the atmosphere, The cold “boul-otl™
uases condense the moisture in the air, creating a highly visible
Fog o vapar cloud. This fog normally extends over a hurger
arca thun the vaporizing gas.

II'a arge vapor cloud torms after a liquid spill. you should
avold this cloud because of possible flammable atmospheres or
reduced vistbility, [n addition, all sources of ignition should be
shwt eIt in the path of the vapor cloud. il possibie.

Small fog areas may appear during liquid transfer as the cold
piping condenses moisture in the surrounding air.

LIQUID HYDROGEN SPECIAL PRECAUTIONS

The extremely low temperature of liquid hydrogen (- 423.0 °F)
cun solidity any gas except helium. Such solidified gases can
plug pressure-relief passages and devices, making them
ineffective in relieving excess pressure from evapoerating
liguid. Always store and handle liquid hydrogen under positive
pressure and in closed systems to prevent infiltration and
solidification of air or other gases.

Keep exterior surfaces of liquid hydrogen equipment clean.
Oxygen can condense from the air on exposed liquid hydrogen
or cold-gas equipment surfaces, such as vaporizers and piping.
To prevent the possible ignition of grease. oil. or other com-
bustible materials with the condensed oxygen, keep these
surfaces ¢lean.

NEVER USE CONTAINERS, EQUIPMENT, OR REPLACE-
MENT PARTS OTHER THAN THOSE SPECIFICALLY
DESIGNATED FOR USE IN HYDROGEN SERVICE.

Observe all applicable sufety codes when installing hydrogen
cquipment.

Follow the recommendations contained in NFPA Standards
50A. “Gaseous Hydrogen Sysiems at Consumer Sites”™, and
50B. “Liyuefied Hydrogen Systems at Consumer Sites”™, and
with all focal safety codes when msalling hyvdrogen eyuipment
L :i_\’?\'[ClTl?\'.
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IF IT IS NECESSARY T0 DISPOSE OF WASTE GAS OR
L1QUID, EXERCISE CAUTION.

Liquid and gascous hydrogen must be disposed of outdoors in
an isolated arca away from personnel, combustible mategials,
and ignition sources. Liquid hydrogen for disposal should be
completely vaporized and the vapor vented in a safe manner.
Remember that a lammable mixture will exisi for some
distance downwind of the disposal area, A shallow alumi-
num pan makes a suituble tlash evaporator for disposal of
moderately small guantities of liguid hydrogen.

ACETYLENE
SAFETY
PRECAUTIONS

Acetylene (C:H2) is a colorless. non-toxic, flammable gas with
a distinctive garlie-like odor.

Regulators, hoses. and torches must be properly maintained to
work correctly and safely. If an acetylene valve should leak
around the cylinder-valve stem when the valve is opened. close
the valve and tighten the packing gland nut. If this does not
stop the leak, contact the supplier immediately.

DO NOT TAMPER WITH FUSIBLE METAL PRESSURE
RELIEF DEVICES OR CYLINDER VALVES.

Acetylene cylinders are equipped with fusible metal pressure
relief devices which melt at about 212 °F, the boiling point of
water. These devices are designed to release the acetylene in
the event of an abnormally high lemperature, as in a fire. These
fusible metal pressure relief devices are theeaded into the top
andfor bottom of most cvlinders. Fusible-metal channels may
also be provided in the valve body on smailer cylinders. Do
not tamper with these fusible metal pressure relief devices or
permit a torch flame to come in contact with them. Keep
cylinders away from overhead and ground-level welding and
cutting operations to prevent flving sparks and slag from
accumulating on or around the cylinder which could cause
fusible metal pressure relief devices 1o melt, releasing acety-
lene which could be ignited.

Protect all cylinders from falling objects and avoid rough
handling of cylinders to prevent damage to the fusible plugs or
cylinder valves. Always store, transport, and use acetvlene
cylinders in a vertical position.

KEEP EQUIPMENT AREA WELL VENTILATED

KEEP ACETYLENE ﬁﬂAY FROM SQURCES OF IGNITION,
AND DO NOT PERMIT ANY ACCUMULATION OF GAS.

Concentrations of acetylene between 2.5% and 81% by volume
in air are relatively easy to ignite by low-energy sparks and
may cause an explosion. Smoking. open flames, sparks,
unapproved electrical equipment and other ignition sources
must not be permitted in acetylene storage areas. Store
cylinders outdoors or in other well ventilated areas away from
ignition sources. other flammable materials, and oxidizers such
as oxygen and nitrous oxide.

NEVER USE EQUIPMENT OR CYLINDERS THAT
ARE LEAKING ACETYLENE

Be certain that the regulator-to-cylinder valve, hose-to-
regulator and the torch-to-hose connections-are leak tight
by leak checking with a leak detectien solution before
starting work. NEVER USE A FLAME TO DETECT
ACETYLENE LEAKS!

Although acetylene is nontoxic, it is an anesthetic and can
cause asphyxiation in a confined area that does not have
adequate ventilation. Any atmosphere which does not contain
enough oxygen for breathing (at least 19.5%) can cause
dizziness, unconsciousness, or death. If adequaie ventilation is
not provided, acetylene may displace normal air. Acetylene
can be detected by its distinctive garlic-like odor. If the odor of
acetylene is noticed, immediaiely attempt to locate the source
of the leak and correct it. [f a leak in a cylinder or connected
apparatus cannot be stopped safely, contact the gas supplies. [f
possible, the cylinder should be moved to a well ventilated
area away form possible ignition sources. Never store, use, or
transport acetylene cylinders in confined or unventilated
spaces, such as cabinets, closets, tool boxes, and especially
in automobile trunks.

ACETYLENE SPECIAL PRECAUTIONS




Always use o regubator destgned for acetylene use. Never
adjust the ucetvlene regulator Lo obtain a delivery pressure
greater thun {5 psig. Never open an acelylene cylinder valve
more than one complete turn,

Under certan conditions. acetylene forms readily explosive
compounds with copper. silver, and mercury. Contact should
be avoided between acetylene and these metals. their <alts.
compounds. and high concentration alloys.

Acetylene cyvlinders differ from all other compressed gas
cvlinders in that they are packed with a porous mass that is
saturated with a solvent, usually acetone. During the filling
process acetylens gas is dissoived into this solvent 1o avoid the
decomposition charactenistics of gaseous acetylene.

Never under any circumstances, attempt to transfer acetylene
from one cviinder 1o another or to mix any gas with acetylens
in a cylinder.

OBSERVE ALL APPLICABLE SAFETY CODES
WHEN USING AGETYLENE.

Follow the recommendations found in ANSI Standard Z49.1.
“Safetv in Welding and Cutiing”, and NFPA Standard No. 31.
"Oxygen-Fuel Gas Systems for Welding and Cutting” before
instalfing or using equipment and cylinders in acetylene
Service.

pecially gases are special-

purpose liguids, gases and

mutti-component mixtures in
any compatible comhinati_i_:h_._ T.ngfniau
include atmospheric jﬁé:ié_s" ‘chemicals,

The power and amplitude of this research laser is
determined by the ultra-pure pas mixturés used.
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SPECIALTY GAS AND GAS
MIXTURES SAFETY
PRECAUTIONS

INHALATION OF SOME TOXIC SPECIALTY GASES
CANBE FATAL IN YERY LOW CONCENTRATIONS
WHILE GTHERS CAN CAUSE SPECIFIC ORGAN

POISON
GAS

DAMAGE AFTER REPEATED EXPOSURE.

In addition, some specialty gases can cause simple asphyxia-
tion by displacing the oxygen in the atmosphere, while
COTTosive gases can cause serious eve or skin damage upon
contact: and flammable gases can present fire and explosion

hazards.

Highly precise reference gas for scientific instrumentation.

OBTAIN SAFETY INFORMATION BEFORE HANDLING
SPECIALTY GASES

Because of the great number of specialty gases and gas
mixtures avaifuble. and the vaniely ol hazardous properties of
these gases. itis not possible to cover all salety precautions fos
specialty guses in this pamphlet. IF you are not (amiliar with
the handiing of speciaity gases and their hazardous properties,
contact your supplicr. Also available are Material Safety Data
Sheets (MSDS) presenting the hazardous propenies and sale
handling procedures for each specialty gas.

READ THE PRECAUTIONARY LABEL ON THE CYLINDER.

READ THE LABEL
TO IDENTIFY THE GAS!

SULFUR
DIOXIOE,
LIQUEFIED

UK 1079
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This is an important waming applying to all gas cylinders, but
it is particularly important for specialty gases because of their
unique and varied hazardous properties.

Users of specialty gases are urged to be certain that employees
read and follow the precautionary information on all gas
cylinder labels. It 5 cylinder is received with missing, dam-
aged, or illegible precautionary labels, do not use the cylinder,
call your gas supplier. : '

DO NOT PERMIT UNTRAINED PERSONS TO HANDLE
SPECIALTY GASES.

Because of the extremely hazardous properties of some
spectalty gases and their applicattons, employees must be
trained in their safe handfing and use.

SPECIAL PRECAUTIONS

When two or more gases, of liquefied gases are mixed, thetr
properties may combine 1o create additional hazards. Obtain
and evaluate the safety information for each component and for
the mixture before use.
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Special handling and storage precautions must be tuken when
working with toxic, pyrophoric or corrosive specially gases.
Because of their hazardous nature, many gases may require the
use of special personal protective equipment such as respirs-
tors, chemical resistant gloves and clothing and nearby ¢ye
wash and sufety showers,

In many instunces Federal,
State or local e codes and
regulabions mav govern or
restrict the handling and
storage of these guses. One
safe usage alternative 1s the use
of a cylinder gas storage
cabinet (left). These Fully
enclosed units wifl normally

ADDITIONAL INFGRMATION -~

For further technical information about any of
these gases or other untisted gases refer to the
“Material Safety Data Sheet” {MSDS), the Ais
Liguide “Encyclopedie Des Gaz™, of 10 the Air
Liquide America video “Hazards of Liguefied
and Comgressed Gases.”

Additional product information about these and
p other gases can be found in publications and
videos produced by the Compressed Gas
Association {CGA), 1725 Jefferson Davis
Highway, Suite 1004, Arlington, Virgin:a,

hold from one 1o four Cy]in. ZIP 22202. Tel.; 1 (703) 4] 2‘0900
ders, The cabinets are designed
to permitt air changes with an G-1 “Acetyleng”
exhaust system that will safely G-1.1  “Commodity Specification for Acetylene”
carry awav any inadvertenily G4 “Oxygen”
released produci and many are G-4.1  “Cieaning Equipment for Oxygen Service”
equipped with leak detection G-4.3 “Commedity Specification for Oxygen”
and fire suppression systems. .
The cabinets can be set up 10 G-5 “Hydrogen”
be fully automated or operaled manually with litile o no G-5.3 “Commodity Specification for Hydrogen”
potential exposure to personnel. G-§ “Garben Dioxide”
_ G-6.2 “Commodity Specification for Carbon Dioxide™
{F NECESSARY TO DISPOSE GF WASTE GAS, 67 “Compressed Air for Human Respiration”
EXERCISE EXTREME CAUTION. G-7.1  “Commodity Specification for Air”
G-8.2 “Commodity Specification for Nitrous Oxide”
No attemnpt should be made to dispose of any gas ITIIX['UI‘C\ G-9.1 “Commodity Specification for Helium”
before determining the following: G-10.1 ~Commodity Specificatian for Nitrogen”
. What gases are in the mixture? G-11.1 “Commodil;lf Specification for Argon” _ |
2. At what concentrations are they presens? Pl “Safe Handling of Compressed Gases in Gontatners™
3. What is the total quantity for disposal? P-2 “Characteristics and Safe Handling of Medical Gases”
4. s the mixture subject to environmentai regulations? P-§  “The inert Gases Argon, Nitrogen and Helism”
P-12  “Safe Handling of Cryogenic Liquids”
In many cases. sophisticated and expensive scrubbing equip- P-14 “Accident Prevention in Oxygen-Rich and
ment is necessary 1o destroy residuaf gases. [t is best to retum Oxygen-Deficient Atmospheres”
the unused portion of any gas or gas mixiure to your supplier 88-2  "Oxygen-Deficient Atmospheres”
for disposal. $B-4  “Handling Acetylene Cylinders in Fire Situations”
SB-8  “Use of Oxy-Fuel Gas Welding and Cutting Apparatus
$B-14  “Heliumn Gas for Filling Balloons”
THIS SAFETY PRECAUTION PAMPHLET IS AV-1 “Safe Hanqhqg and Storage of Ljomaressell:l Gases” i
OFFERED SOLELY FOR YOUR INFORMATION, AV-4 Characteristics and Safe Handling of Medical Gases
CONSIDERATION AND INVESTIGATION. AV-5  “Safe Handling of Liquefied Nitrogen and Argon™
THE COMPANY PROVIDES ND WARRANTIES, AV-6  “Highway Transportation of Gases”
EITHER EXPRESS OR IMPLIED, AND ASSBMES AV-T  “Characteristics and Sate Handling of Carbon Cioxide™
KD RESPONSIBILITY FOR THE ACCURACY . AV-8  “Characteristics and Safe Handling of Cryogenic Liquid
* (R COMPLETENESS OF THE DATA oA -and Gaseous Oxygen”
- CONTAINED HEREIN. AV-9  “Handling Acetylene Cylinders in Fire Situatians”
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IN THE EVENT OF AN EMERGENCY INVOLVING ANY TYPE OF
~ - GAS, CALL THE FOLLOWING EMERGENCY
- RESPONSE TELEPHONE NUMBER FOR THE AREA

- INWHICH THE EMERGENCY HAS OCCURRED.

" These Emergency Respans ..
_Liquide America shipping papers. -~
 IN TEXAS, OKLAHOMA, and LOUSIANA... Call the Air Liquide Am
- ontrol Genter in Houston, Texas: 1 (300} 364-7378
all CHEMTREC: 1(800) 424-

A Liguise AmERICA

EMERGENCY RESPONSE
TEAR LOCATIONS

@

| ResporsitieCare

B

PRIESARY
RESFORSE TEAMS

= Houston, TX
1z Bayport, TX
£ Dallas, TX
-t Fremont, CA
E long Beach, CA
& Tuatatin, OR
© Oranda, FL

£ Chicago, L

K Morrisville, PA

SECGHLLRY
RECPORSE TEAMS

Austin, TX
Corpus Ghristi, TX
Odessa, TX
Lubbock, TX
Borger, TX
Beaumont, TX
Tulsa, OK
Phaenix, AZ

T Anchorage, AK

AR LIQUIDE AMERICA

3535 West 12th Slreet 2121 M. Calitoenia Blvd.
Houston, TX 77008 Walnut Creek, CA 84595
{713) 868-0333 (510) 977-6500

AIR LIOVIDE AMERICA GASES SUPPLIED BY:

@ 1994, Air Liquide America

Pramed in USA
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MOST EFFICIENT, ON-TIME
PROFESSIONAL SUPPLIER

Please answer the questions below.
Detach and drop in the mail today.
we'll pay the postage.

Please help us by completing the following information for our delivery to you.
Your comments are valuable and will help us to improve delivery service. Thank
You.

Based on a scale of 1 to 4 (with 4 being Extremely Satisfied, and 1 being Extremely
Unsatisfied), please rate cur performance in the following areas specifically as they
pertain to the delivery. The more specific information vou provide, the betrter we can
serve your needs.

A e e e e o e o e e Eee ek e mma Ry mmr wet v tmr e et e wmm me e wmm mmm mmm mmm s

Extremaly Extremely -
Dissatisfied  Dissaiisfied Satistied Satistied
] 2 3 4

tase of placing order? | 3 ] |
Praoduct delivered on time? [ | 3 3 [
Briver courteous, neat and professional? C3 [ N | ||
Uehicle clean and appears well-maintained? 1 —3 M | |
Delivery performed to your expectations? 3 [ | i | . |
Paperwork requirements met? . | I | 3 |

Camments/Suggestions;

Company:
Your Name (optional):

Telephone:
ﬂ AIR LIQUIDE

T
B1G THAEE INDUSTRIES

weR 00817




et

hogs o, O

‘ E_eép . L.OD
batteries .45

coveredls  4.85

q s .15

18.00

4,50
50
5.35

—_—

33,45
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